
This is a digital copy of a book that was preserved for generations on library shelves before it was carefully scanned by Google as part of a project 
to make the world's books discoverable online. 

It has survived long enough for the copyright to expire and the book to enter the public domain. A public domain book is one that was never subject 
to copyright or whose legal copyright term has expired. Whether a book is in the public domain may vary country to country. Public domain books 
are our gateways to the past, representing a wealth of history, culture and knowledge that's often difficult to discover. 

Marks, notations and other marginalia present in the original volume will appear in this file - a reminder of this book's long journey from the 
publisher to a library and finally to you. 

Usage guidelines 

Google is proud to partner with libraries to digitize public domain materials and make them widely accessible. Public domain books belong to the 
public and we are merely their custodians. Nevertheless, this work is expensive, so in order to keep providing this resource, we have taken steps to 
prevent abuse by commercial parties, including placing technical restrictions on automated querying. 

We also ask that you: 

+ Make non-commercial use of the files We designed Google Book Search for use by individuals, and we request that you use these files for 
personal, non-commercial purposes. 

+ Refrain from automated querying Do not send automated queries of any sort to Google's system: If you are conducting research on machine 
translation, optical character recognition or other areas where access to a large amount of text is helpful, please contact us. We encourage the 
use of public domain materials for these purposes and may be able to help. 

+ Maintain attribution The Google "watermark" you see on each file is essential for informing people about this project and helping them find 
additional materials through Google Book Search. Please do not remove it. 

+ Keep it legal Whatever your use, remember that you are responsible for ensuring that what you are doing is legal. Do not assume that just 
because we believe a book is in the public domain for users in the United States, that the work is also in the public domain for users in other 
countries. Whether a book is still in copyright varies from country to country, and we can't offer guidance on whether any specific use of 
any specific book is allowed. Please do not assume that a book's appearance in Google Book Search means it can be used in any manner 
anywhere in the world. Copyright infringement liability can be quite severe. 

About Google Book Search 

Google's mission is to organize the world's information and to make it universally accessible and useful. Google Book Search helps readers 
discover the world's books while helping authors and publishers reach new audiences. You can search through the full text of this book on the web 



at |http : //books . google . com/ 



l^fixubT UK'. tob.qSi" 



m' 



HARVARD COLLEGE 
LIBRARY 




;^ 



THE ESSEX INSTITUTE 
TEXT-BOOK COLLECTION 



GIFT OF 
GEORGE ARTHUR PLIMPTON 

OF NEW YORK 



JANUARY 25, 1924 



\i 




3 2044 096 996 905 



i '■ . tX 



../ > f , /f i i 1 iC 



/,- 






\ 



k. 

V 



mXRODUCTION 



TO THS 



NATIONAL AEITHMETIC, 



INDUCTIVE SYSTEM, 



COMBININO THB 



ANALYTIC AND SYNTHETIC METHODS; 



IM WmOB THS PBIN0IPLB8 Ot THB BCIBNOH ABK TOLLY BXPUINKD 
AN!) nXUSTBATBD. 



DESIGNED FOB GOMON SCHOOLS AND ACADEMIES. 



By benjamin GREENLEAP, A. M., 

AOTHOH OF THB ** NATIONAL AKITHMSTIO/' '^ALGBBKA," ** QBOIOIBT,*' WtO, 



HEW ELEGTBOTTFE EDITIOK, 

WITH ADDITIONS AKD IMFBOYBMSKTS. 



BOSTON: 
PUBLISHED BY ROBERT S. DAVIS & CO. 

WEW TORK: WILLIAM WOOD fc CO., AMD W. I. POOLKT. 

fhiiadblfhia: J. B. LIPPINCOTT fc compamt. 

BT. LOUIS : KBITH ABD WOODS. ^ 
VBW OBLBABS: DUBOAB Ik OO. 

i86e. 



E^du^"rii v, (at,^5^-^ 



This Work %$ an authorized Text-Booh fir the Public 
Schools of the (Xty and County of Philadelphia. Also for 
the PubUe Schools of New York City. 



OBEENLEAF'S SEfilES OF MAIHEMAnCS. 

L NIW PBDfABY ABIXHMBTIO } Ob, MENTAL ABTTHMETIO, on the Lodnc- 
Uf9 Flan } with Easy Ezerdaes for the Slate. Deaigned Cor Primary Schooto. 84 pp. 

8. NEW INTBLLEGTUAL ASITHMETIO, ea the Indnctive Plan ) being an Ad- 
Taneed Intellectoal Coarse, for Conunon Schools and Academies. 180 ppt 

8. COMMON SCHOOL ABITHMETIC ; Oa, INTRODUCTION TO THE NATIONAL 
ARITHMETIC. A Complete Treatise. Improved electrotype edition. 824 pp. 

L THE NATIONAL ARITHMBCIC, being a onaplete Coarse of Higher Arithmetic, 
for advanced Scholars in Common Schools, High Schoob, and Academies. New electro- 
type editioB, with additions and improvements. 444 pp. 

8. NEW ETiWMENTABY ALGEBRA $ in which the Urst Principles of Analysis are 
progressively developed and simplifled. Vor Common Schools and Academies. 824 pp. 

6. NEW HIGHER ALGEBRA j an advanced Analytical Coarse, for High Schools, 
Academies, and Colleges. 894 pp. [Just PublUhed.] 

7. ETiEMKNTS OF GEOMETRT, with Practical Applications to Mensuration. 820 pp. 

8. ELEMENTS OF TRIGONOMETRY, with Practical AppUcations, and T^les. 

0. ELEMENTS OF GEOMETRT AND TRIGONOMEIRT ) or the last two named 
woriu in one volume. 490 pp. 

10. TREATISE ON SURYETING AND NAVIGATION } with Practical AppUcations 
and Tables. [In prepareUion.] 

07 KETS to the AaiTHiaTicii, Alobbbas, Gboicbtbt asd Tbigonoiotbt. For Teach- 
ers onlff. 6 ^ 



Entered aeooidhig to Act of Congress , In ihe year 1842, by 

BENJAMIN GREENLEAF, 

in the Clerk's Office of the District Coart of the District of Massaobosetti. 



Entered aocordhig to Act of Congress, In the year 1848, by 

BENJAMIN GREENLEAF, 

In Che Clerk's Office of the District Court of the District of Massachusetts. 



Entered according to Act of Congress, in. the year 1886, by 

BENJAMIN GREENLEAF, 

In the Clerk's Office of the District Court of the District of Massachusetts. 



PREFACE. 



The present edition of this work has been thoroughly revised 
and re-written, and also improTed bj the addition of much valu- 
able new material, rendering it a sufficientlj complete practical 
treatise for the majority of learners. 

The arrangement is strictly progressive ; the aim having been 
to introduce subjects in an order most in accordance with the 
laws governing the proper development of mind. The rules have 
generally been deduced fit)m the analysis of one or more ques- 
tions, so that the reasons for the methods of solution adopted are 
rendered intelligible to the pupil ; no knowledge of a principle be- 
ing required, that has not been previously illustrated and explained. 

In preparation of the rules, defii^tions, and illustrations, the 
utmost care has been taken to express them in language simple, 
precise, and accurate. 

The examples are of a practical character, and adapted not 
only to fix in the mind the principles which they involve, but 
also to interest the pupil, exercise his ingenuity, and inspire a 
love for mathematical science. 

The reasons for the operations are explained, and an attempt 
is made to secure to the learner a knowledge of the philosophy of 
the subject, and prevent the too prevalent practice of merely per- 
forming, mechanically, operations which he does not understand. 

Analysis has been made a prominent subject, and employed in 
the solution of questions under most of the rules in which it 
could be used with any practical advantage. 

All the most important methods of abridging operations, appli- 
cable to business transactions, have been given a place in the 
work, and so introduced as not to be regarded as mere blind 
mechanical expedients, but as rational labor-saving processes. 

Old rules and distinctions, which modem improvements have 
rendered unnecessary, and which, deservedly, are becoming obso- 
lete, have been avoided. 



iT PKEFACE. 

Bules for finding the Greatest Common Divisor of Fractions^ 
and for finding the Least Common Multiple of Fractions ; Meth' 
ods of Equating Accounts ; Division of Duodecimals ; Exchange j 
Foreign and Biland; and several important TaUes, are among tiie 
new features of this edition, which will be found, it is belieyed, 
very valuable. 

The articles on Money, Weights, Measures, Interest, and Du- 
ties are the results of extensive correspondence and much labori- 
ous research, and are strictly conformable to present usage, and 
i^ecent legislation. State and ndtionaL 

The interpretation of Ratio adopted in this work is the simple 
and natural method of Chauvenet, Peirce, Loomis, Hackley, Al- 
sop, Day, and other prominent mathematicians of this country, 
and of nearly all European authorities, including Sir Isaac New* 
ton, Laplace, Legendre, and BesseL 

Questions have been inserted at the bottom of each page, de- 
signed to direct the attention of teachers and pupils to the most 
important principles of the science, and fix them in the mind. It 
IS not intended, however, nor is it desirable, that the teacher 
should servilely confine himself to these questions ; but vary their 
form and extend them at pleasure, and invariably require the 
pupil thoroughly to understand the subject 

The object of studying mathematics is not only to acquire a 
knowledge of the subject, but also to secure mental discipline, to 
induce a habit of close and patient thought, and of persevering 
and thorough investigation. For the attainment of this object, the 
examples for the exercise of the pupil are numerous, and variously 
diversified, and so constructed as necessarily to require careful 
thought and reflection for the right appUcation of principles. 

The author would respectfully suggest to teachers, who may 
use this book, to require their pupils to become familiar with each 
rule before they proceed to a new one ; and, for this purpose, a 
frequent review of rules and principles will be of service, and 
will greatly &cilitate their progress. 

BENJAMIN GBEENLEAF. 



NOTICE. 

iW Two editions of this work, and also of the National Abith- 
METic, one containing ihe answers to the examples, and ihe other 
mthout them, are now published. 
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AEITHMETIC. 



DEFINITIONS. 



Abticle 1« (^nantity is anything that can be measnied. 

A Unit is a single thing, or one. 

A Number is a unit or a collection of units. 

An Abltraet Nnmber is a number, whose units have no reference 
to any particular thing or quantity ; as two, five, seven. 

A Concrete Nnmber is a number, whose units have reference to 
some particular thing or quantity ; as two books, five feet 

The Unit of a Nnmber is on« of the same kind as the number; 
thus, Hie unit of six is one, and the unit of six pounds is one pound. 

Arithmetle is the science of numbers, and the art of computing 
by them. 

A Rule is a prescribed mode for performing an operation. 

The Introdnetory Proeesies of arithmetic are Notation, Numera- 
tion, Addition, Subtraction, Multiplication, and Division. 

The last four are called the fundamental ndes, because upon 
them depend all other arithmetic^ processes. 



NOTATION. 



2« Notation is the art of expressing numbers by figures or 
other symbols. 

There are two methods of notation in common use; the Eoman 
and the Arabic. 

■ I ' .1 II II I I ■ 

Questions. — Art 1. What is qnantitjr? A unit? A mimber? An 
abstract number? A concrete number? Arithmetic? A mle? Which 
are tibe introductory processes ? What are the last four called ? — 2. What is 
notation ? Bow many kinds of notation in common use ? What are they ? 
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NOTATION. 



8« The Komaa Motation, or that originated by the ancient 
Bomansy employs in expressing numbers seven capital letters, 
viz.: — 

I, V, X, L, C, D, M. 

one, five, ten, fifty, one hundred, five hundred, one thousand. 

All the other numbers are expressed by the use of these let- 
ters, either in repetitions or combinations. 

1. By a repetition of a letter, the value denoted by the letter 
is repeated; as, XX represents twenty; CCC, three hundred. 

2. By writing a letter denoting a less value before a letter de- 
noting a greater, the difference of their values is represented ; as, 
IV represents y^mr / Xt,ybrfy. 

3. By writing a letter denoting a less value after a letter de- 
noting a greater, the ^m is represented ; as, YI represents six ; 
XVj^J/iee?*. 

4. A dash ( — ) placed over a letter makes the value denoted a 
ih(msandfold; as, Y represents jfive thousand; lY, four thousand, 

TABLE. 



I 


one. . 


LXXX 


eighty. 


II 


two. 


XC 


ninety. 


m 


three. 


C 


one hundred. 


IV 


four. 


cc 


two hundred. 


V 


five. 


CCC 


three hundred. 


VI 


six. 


cccc 


four hundred. 


VII 


seven. 


D 


five hundred. 


VIII 


eight 


DC 


six hundred. 


IX 


nine. 


DCC 


seven hundred. 


X 


ten. 


DCCC 


eight hundred. 


XX 


twenty- 


DCCCC 


nine hundred. 


XXX 


thirty. 


M 


one thousand. 


XL 


forty. 


MD 


fifteen hundred. 


L 


fifty- 


MM 


two thousand. 


LX 


sixty. 


X 


ten thousand. 


LXX 


seventy. 


M 


one million. 



NOTATION. 9 

The Roman notation is now but little used, except in number^ 
ing sections, chapters, and other divisions of books. 



Exercises in Rosian Notation. 

Write the following numbers in letters : — 

1. Ninety-six. Ans. XCVL 

2. Eighty-seven. 

3. One hundred and ten. 

4. One hundred and sixty-nine. ^ 

5. Two hundred and seventy-five. 

6. Five hundred and forty-two. 

7. One thousand three hundred and nineteen. 

8. One thousand eight hundred and fifty-eight 

4« The Arabic Notation^ or that made known through the Arabs, 
employs in expressing numbers ten characters or figures, viz. : -— 

8, 9, 0. 

eight, nine, cipher. 

The first nine are called dtgtts, from digitus^ the Latin signify- 
ing a finger, because of the use formerly made of the fingers in 
reckoning. The cipher is called naughty. ot zero, from its express- 
ing the abtence of a number, or nothingj when standing alone. 

5« The particular position a figure occupies with regard to 
other figures is called its place ; as in 32 (thirty-two), counting 
from the right, the 2 occupies the first place, and the 3 the second 
place. 

The digits have been denominated signijicant figures, because 
each of itself always represents so many units, or ones, as its 
name indicates. But the size or valite of the units represented 
by a figure differs according to the place occupied by it. 

Thus, in 366 (three hundred and sixty-six), each of the fig- 
ures, without regard to its place, represents units, or ones ; but 
the 6 occupying the first place represents 6 single units; the 6 

3. What use is now made of Roman notation ? — 4. How many characters 
are employed in the Arabic notation? What are the first nine called, and 
why? The cipher? What does it represent when standing alone? — 
5. What is meant by the place of a figiire? What have the digits been 
denominated ? Why ? How does the sh^ qv yalue of units represented by 
figures diflTer 1 



1, 


2, 


8, 


*, 


«, 


6, 


7, 


one, 


two, 


three, 


four. 


five, 


SIX, 


seven, 



I 



10 NOTATION. 

occupying the second place represents 6 tens, or 6 units each 
thi times the size or value of a unit of the first place ; and the 
3 occupying the third place represents 3 hundreds, or 3 units 
each one hundred times the size or value of a unit of the first 
place. 

6t The cipher, when connected with other figures, occupies a 
place that otherwise would be vacant ; as in 10 (ten), where it 
occupies the vacant place of units ; and in 304 (three hundred 
and four), where it occupies the vacant place of tens. 

7« The Simple Taloe of a unit is the value expressed by a fig- 
ure standing alone ; or, in a collection, when standing in the 
right-hand place. 

Thus 6 alone, or in 26, expresses a simple value of six single 
units, or ones. 

The Local Talne of a unit is the value expressed by a figure 
when it is used in combination with another figure or figures, and 
depends upon the place the figure occupies. 

The local values expressed by figures will be made plain by 
the following 



TABLE. 



The figures in this table are read thus : — 

'Niae. 

Ninety-eight. 

Nine hundred eighty-seven. 

Nine thousand eight hundred seventy-six. 

l^ety-eight thousand seven hundred sixty-five. 

Nine hundred eighty-seven thousand six hundred 
fifty-four. 

Nine millions eight hundred seventy-six thousand 
five hundred lorty-three. 

6. What does a cipher occupy when written in connection with other fig- 
ures ? — 7. What is the simple value of a unit ? The local value of a unit ? 
The design of the table ? 




MyMEBATION. 



11 



In the table, any figure in the right-hand or units' place ex- 
presses the local value of so many unttf ; but the same in the 
second place expresses the local value of so many tens^ each of 
the value of ten ones ; in the third place, the local value of so 
many hundreds, each of the value of ten tens ; in the fourth place, 
the local value of so many thousands^ each of the value of ten 
hundreds ; and, in general. 

The value expressed hy asny figure is alwof^s mads tenfold hy 
each removal of it one place to the left hand 



NUMERATION. 

8* Nnmeratioil is the art of reading numbers when expressed 
by figures. 

9« There are two methods of numeration in common use : 
the French and the English* 

10* The French Method is that in general use on the continent 
of Europe and in the United States. It separates figures into 
groups, called periods^ of three places each, and gives a distinct 
name to each period. 

FRENCH NUMEBATION TABLE. 





7eiiod of Period of 
Sexto- dnintU- 
lionf. 



§gl §gl §11 ggg 

W^c? B^c? W^S W^« 

894, 28 7, 86 7, 12 8, 

Period of Period of Period of Period of 

QnintU- Quadril- TriUioni. Bmioni. 
lionf. uons. 



Period of Period of Period of Period of Period of 
TriUioni. BUlioni. IGllicnM. ThouMmda. Unite. 



7. What value is expressed by a figure standing in the right-hand or units' 
place ? In the second place^? In the third ? How do figures increase from 
the right towards the leit ? -^ 8. What is numeration ? — 9. What are the two 
meth^ of numeration in common use ? — 10. Where is the French method 
more generally used ? Repeat the IVench Numeration Table. Name the 
different periods in the table. ^ 



IS NUMERATION. 

The value of the number represented in the table is, One 
hundred twenty-seven sexHUions, eight hundred ninetj-four quin- 
tiUioTUy two hundred thirty-seven quadrtUianSy eight hundred 
sixty-seven trtUionSy one hundred twenty-three biUions, six hun- 
dred seventy-eight mittianSy four hundred seventy-eight thousandy 
six hundred thirty-eight. 

The periods above Sextillions, in their order, are, SeptUIions, 
Octillions, Nonillions, Decillions, Undecillions, Duodedllions, Tre- 
decillions, Quatuordecillions, QuindedUions, Sexdecillions, Septen^ 
decillions, Octodecillions, Novemdecillions, Vigintillions, &c. 

11« The successive places occupied by %ures are often called 
Orden. A figure in the right-hand or units' place is called a figure 
of the Jirst order, or of the order of units ; a figure in the second 
place is a figure of the second order, or of the order of tens ; in 
the third place, of the order of hundreds^ and so on. 

Thus, in 1847, the 7 is of the order of units, 4 of the order of 
tens, 8 of the order of hundreds, and 1 of the order of thotisandsy 
so that we read the whole, one thousand eight hundred and forty- 
sevenm 

12. To. numerate and read figures according to the 
French method. 

Rule. — Begin at the right, and point off the figures into periods of 
THREE places each. 

Then, commencing at the left, read the figures of each period, giving 
(he name of each period exciting thai of units. 

Exercises in French Numeration. 

Bead or write in words the numbers represented by the follow- 
ing figures : -— 



1. 


152 


5. 


2254 


9. 


84093 


13. 


610711 


2. 


276 


6. 


4384 


10. 


98612 


14. 


8031671 


S. 


998 


7. 


7932 


11. 


592614 


15. 


4869021 


4 


1057 


8. 


42198 


12. 


400619 


16. 


637313789 



10. What is the valae of the namber represented in the table expressed in 
words ? What are the names of the periods above sextillions ? — 11. What 
are the snecessive places of the figures in the table called ? Of what order 
is the first or rig^ht-hand figure ? The second ? The third ? &c. — 12. The 
rule for numerating and reading numbers according to the French method ? 





NUMKRATION. 


17. 


39461928 


24 


la 


427143271 


25. 


19. 


6301706716 


26. 


20. 


143776700333 


27. 


21. 


20463162486135 


28. 


22. 


63821024711802 


29. 


2ar 


44770630147671 


30. 61C 



18 

8761700137706717 

242173562357421 

870037637471078635 

8216243812706381 

2403172914376931 

3761706137706167138 

610167637896430607761607 

13. To write numbers by figures according to the 
French method. 

B.ULE. — Begin at the left, and write in each successive order the fig* 
ure belonging to iL 

If any order vjould otherwise he vacant, fill tJie place by a cipher. 

ExEEOisEs IN French Notation and Numeration. 

Bepresent by figures, and read, the following numbers : — 

1. Forty-seven. 

2. Three hundred fifty-nine. 

3. Six thousand five hundred seventy-five, 

4. Nine hundred and eight 

5. Nineteen thousand. 

6. Fifteen hundred and four. 

7. Twenty-seven millions five hundred. 

8. Ninety-nine thousand ninety-nine. 

9. Forty-two millions two thousand and five. 

10. Four hundred eight thousand ninety-six. 

11. Five thousand four hundred and two. 

12. Nine hundred seven millions eight hundred five thousand 
and seventy-four. 

13. Three hundred forty-seven thousand nine hundred and 
fifteen. 

14. Eighty-nine thousand forty-seven. 

15. Fifty-one thousand eighty-one. 

16. Seven thousand three hundred ninety-five. 

17. Fifty-seven billions fifty-nine millions ninety-nine thou- 
sand and forty-seven. 

13. The rale for uniting numbers according to the French method ? At 
which hand do you begin to namerate ? Where do you beg^n to read ? At 
which hand do yon begin to write nambers ? Why ? 
2 



14 MUMiaATlON. 

14* The English lethod of numeration separates figures into 
periods of six figures each. The first or right-hand period is re- 
garded as units and thousands of units ; the second, as millions 
and thousands of millions ; and so on, six places being assigned 
to each period designated hj a distinct name. . 



ENGUSH NUMERATION TABLE. 








^ooS'^ao-^ ^wP^ooQ ^wS'^oQ.S '^ m 0"^ nS A 

googca Sflogda SflSSfS;^ SflSSo-fl 

fcS^^p^hS,*'^ i5,®r^^,®3 fc2^®p^b2,^a b2,«rOfcH,®J5 

WHHWHH WHHWHpq WHHWHS WHHWHP 

13789 0, 711716, 371712, 456711. 



Period of TrU- Period of Bil- Period of MU- Period of 

lioDf. liona. lions. Units. 

The value of the figures in the table, according to the English 
method, is. One hundbred thirty-seven thousand eight hundred 
ninety triUionSy seven hundred eleven thousand seven hundred 
sixteen billums, three hundred seventy-one thousand seven hun- 
dred twelve millions, four hundred fifty-six thousand seven hun- 
dred eleven. 

Note. — Although there is the same nnmber of figores in the English and 
in the French table, yet it will be observed that in the French table we have 
the names of three periods other than in the English. It will also be observed 
that the variation commences after the ninth place, or the place of hundreds 
of millions. If, therefore, we would know the value of numbers higher than 



1 4. How many figures in each period by the English method of numeration ? 
What orders are found in the English method that are not in the I^nchl 
Give the names of the periods in the table, beginning with units. Repeat 
the table. What is the value of the numbers in the table ? How do the 
figures in the English and French table compare as to numbers ? How as to 
periods ? Why is this difference ? Has a million the same value reckoned 
by the French table as when reckoned by the Englidi 1 



1. 


125 


2. 


1063 


8. 


25842 


4. 


904367 



NUHBRATION. 15 

hundreds of millions, when we see them written in words, or hear them read, 
we need to know whether thej are expressed according to the French or the 
English method of numeration. 

The English method of numeration is that generally used in Great Britain, 
and in the British Provinces. 

15i To numerate and read figures according to the 
English method. 

BuiiE. — Begin at the right, and point off the figures into periods of 
SIX. places each. Then, conyjiencing at the left hand, read the figures of 
each period, giving the name of each period, excepting that of units. 

Exercises in English Numeration. 

Eead orally, or write in words, the numbers represented by 
the foDowing figures: — 

5. 27306387903 

6. 631470983712 

7. 4230578032765038 

8. 716756878807370767086389706473 

16* To write numbers in figures according to the 
English method. 

Rule. — Begin at the left, and unite in each successive order the_ 
figure belonging to iL 

If any order xoould otherunse he vacant, fill the place by a cipher. 

Exercises in English Notation and Numeration. 

Write in figures, and read, the following numbers : — 

1. Three hundred twenty-five thousand four hundred and 
twelve. 

2. Two hundred fourteen thousand, one hundred sixty-five 
miUions, seventy-eight thousand and fifty-six. 

3. Forty-two billions, six hundred seventeen thousand thirty- 
one millions, forty-one thousand three hundred forty-two. 

4. Two thousand eight billions, nine thousand eighty-two 
millions, seven hundred one thousand, nine hundred and eight. 

14. Has the hilion the same value as that by the French table 1 Why 
not ? By which table has it the 8:reater value ? Where is the English method 
of numerating in use ? — 15. What is the rule for numerating and reading 
numbers by the English method 1 — 16. The rule for writing numbers accord- 
ing to ih« jSnglish method ? 



le 
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ADDITION. 

17, When it is required to find a single number to express 
the sum of the units contained in several smaller numbers of the 
same kind, the process is called AddltiOJL 

Ex. 1. James has 8 pears, and his younger brother has 4 ; 
how many have both ? 

Illustrationt. — The 8 pears and 4 pears must be added ; thus, 
8 pears added to 4 pears make 7 pears. Therefore both have 7 pears. 

ADDITION TABLE. 
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17. What is the process called by which we find the sum of several nam 
bers? 



ADDITION. 17. 

2. How many are 2 and 3 ? 2 and 5? 2 and 7? 2 and 9? 
2 and 4? 2 and 2? 2 and 8? 2 and 6? 

3. How many are 3 and 3 ? 3 and 5 ? 3 and 7 ? 3 and 
9? 3 and 4? 3 and 6? 3 and 8? 3 and 3 ? 

4. How many are 4 and 3? 4 and 5? 4 and 8? 4 and 
9? 4andl? 4 and 2? 4 and 4? 4 and 7? 

5. How many are 5 and 3? 5 and 4? 5 and 7? 5 and 
8? 5 and 9? 5and2? 5 and 5? 5 and 6? 5andl? 

6. How many are 6 and 2? 6 and 4? 6 and 3? 6 and 5? 

6 and 7? 6 and 9 ? 6 and 1 ? 6 and 6? 6 and 8? 

7. How many are 7 and 3? 7and5? 7and7? 7and6? 

7 and 8? 7 and 9 ? 7 and 2? 7 and 4? 7 and 10? 

^. How many are 8 and 2 ? 8 and 4? 8 and 5? 8 and 7? 

8 and 9? 8 and 8? 8andl? 8 and 3 ? 8 and 6? 

9. How many are 9 and 1 ? 9 and 3 ? 9 and 5 ? 9 and 4 ? 

9 and 6? 9 and 8? 9 and 9? 9 and 2? 

10. James had 4 apples, Samuel gave him 5 more, and John 
gave him 6 ; how many had he in all ? 

11. Gkive 7 dollars for a barrel of flour, 5- dollars for a hun- 
dred weight of sugar, and 8 dollars for a tub of butter ; what 
did I give for the whole ? 

12. Paid 5 dollars for a pair of boots, 12 dollars for a coat, 
and 6 dollars for a vest ; what was the whole cost ? 

13. Grave 25 cents for an arithmetic, and 67 for a geography ; 
what was the cost of both ? 

Illustration. — 25 equals 2 tens and 5 units; 67 equals 6 tens 
and 7 units ; 2 tens and 6 tens are 8 tens ; and 5 units and 7 units 
are 12 units, or 1 ten and 2 units ; 1 ten and 2 units added to 8 tens 
make 9 tens and 2 units, or 92. Therefore both cost 92 cents. 

14. On the fourth of July 20 cents were given to Emily, 15 
cents to Betsey, 10 cents to Benjamin, and none to Lydia; 
what did they all receive ? 

15. Bought four loads of hay ; the first cost 15 dollars, the 
second 12 dollars, the third 20 dollars, and the fourth 17 dol- 
lars ; what was the price of the whole ? 

16. Gave 55 dollars for a horse, 40 dollars fot a wagon, and 
17 dollars for a harness ; what did they all cost ? 

17. Sold 3 loads of wood for 17 dollars, 6 tons of timber for 
19 dollarsy and a pair of oxen for 60 dollars ; what sum did I 
receive ? 

2* 



18 ADDITION. 

18* Addition is the process of finding the sum of two or more 
numbers. The result obtained is called their amount. 

Note. — Numbers caa be added only when their units are of the same 
kind. 

A Sign is a symbol used to indicate an operation to be per- 
formed. 

The Sign of Addition is an erect cross, -|-9 which signifies plus\ 
or added to. . The expression 74-^ is read, 7 plus 5, or 7 added 
to 5. 

The Sign of Eqn&lity is two parallel horizontal lines, =, and 
signifies eqtud to. y The expression 7-(-5=^12 is read, 7 plus 5, or 
7 added to. 5, is equal to 12. > 

19* When the amount of each column is less than 10. 

JEx. 1. A man bought a watch for 42 dollars, a coat for 16 
dollars, and a set of maps for 21 dollars ; what did he pay for the 
whole ? Ans. 79 dollars. 

oPERATioK. Having arranged the numbers so that all 

Dollars. the units of the same order shall stand in 

4 2 the same column, we first add the column 

15 of units ; thus, 1 and 6 are 7, and 2 are 9 

2 \ (units), and write down thei amount under 

the column of units. We then add the 

Amount 7 9 column of tens ; thus, 2 and 1 are 3, and 4 

are 7 (tens), which we write under the col- 
umn of tens, and thus find the amount of the whole to be 79 dollars. 

20i First Method of Proof. — Begin at the top and add the 
columns downward in the same manner as they were added 
upward, and if the two sums agree the work is presumed to be 
right. 

By adding downward, the order of the figures is inverted ; 
and, therefore, any error made in the first addition would prob- 
ably be detected in the second. 

This method of proof is generally used in business. 



18. What is addition? What is the sign of addition, and what does it 
signify ? -What is the sign of equality, and what does it signify ? — 19. How 
are numbers arranged for addition ? Which column must first be added ? 
Why ? Where do you place its sum ? Where must the sum of each column 
be placed 1 What is the whole sum called 1 — 20. How is addition proved ? 
The reason for this method of proof? Is this method in common use ? 



K 
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Ana. 669. 


Ans. 698. 


Ans. 999. 
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Examples fob Pbactice. 
2. 3. 4. 5. 

IDlM. Forlongs. Bays. 

151 234 472 
212 423 315 
321 321 102 

Ans. "684 f // J77 

6. What is the sum of 231, 114, and 324? 

7. Required the sum of 235, 321, and 142. 

8. What is the sum of 11, 22, 505, and 461 ? 

9. Sold twelve plows for. 104 dollars, two wagons for 214 
dollars, and one chaise for 121 dollars ; what was the amount 
of the whole ? Ans. 439 dollars. 

10. A drover bought 125 sheep of one man, 432 of another, 
and of a third 311 ; how many did he buy ? Aiis. 868 sheep. 

21* When the sum of any column is equal to or ex- 
ceeds 10. 

Ex. 1. I have three lots of wild land ; the first contains 246 
acres, the second 764 acres, and the third 918 acres. I wish to 
know how many acres are in the three lots. Ans. 1928 acres. 

OFBRATioK. Having arranged the numbers as in 

Acres. the preceding examples, we first add 

2 4 6 the units ; thus, 8 and 4 are 12, and 6 

7 5 4 are 18 (units), equal to 1 ten and 8 

Q -I g units. We write the 8 units under 

the column of units, and carry or add 

Amount 19 2 8 ^^^ ^ ^^ ^ ^^® column of tens ; thus, 

1 added to 1^ makes 2, and 6 are 8, 
and 4 are 12 (tens), equal to 1 hundred and 2 tens. We write the 2 
tens under the column of tens, and add the 1 hundred to the column 
of hundreds ; thus, 1 added to 9 makes 10, and 7 are 17, and 2 are 19 
(hundreds), equal to 1 thousand and 9 hundreds. We write the 9 
under the column of hundreds; and there being no other column to be 
added, we set down the 1 thousand in thousands' place, and find the 
amount of the several numbers to be 1928. 

Note. — A more conciie way, in practice, is to omit calling the name of 
each figure as added, and name only results. 

21. When the sum of any colnmn exceeds ten, where are the units written ? 
What is done with the tens 1 Why do you carry, or add, one for every 10 1 
How is the sum of the last colnmn written f 



20 ADDITION. 

( 22« Rule. — Write the numbers so that all the Jigures of the same 
order shall stand in the same column. 

Add J upward J all the Jigures in the column of unils^ andy if the amount 
be less than ten, lorite it underneath. But, if the amount he tenor more^ 
forite down the unk figure ordy^ and add in the J^ure denizing the ten or 
tens with the next column. 

Proceed in like manner with each column, untU all are addedy observ- 
ing to write down the whole amount of the last column, 

23« Second Method of Probf — Separate the numbers to be 
added, if there are more than two, into two parts, bj a horizontal 
line. Add the numbers on one side of the line, and set down 
their sum. Then add this sum and the remaining number, or 
numbers, and, if their sum is equal to the first amount, the work 
is presumed to be right. 

Note. — This proof depends on the principle. That the sum of all the par& 
ofamf number is equal to its whole. 

"" Examples fob Practice. 

2. 2. 8. 8. 

OPBBATION. FBOOF. OFERATIOIT. PROOF. 

526 526 241 241 

317 532 

529 317 207 532 

132 529 913 207 

132 913 



Ans. 15 4 Ans. 18 9 3 



First am't 1 5 04 First am't 18 9 3 



978 1652 
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22. What is the general role for addition ? — 23. What is the second method 
of proving addition f The reason of this method of proof* 
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10. 11. 12. 13. 14. 

Oonoes. Drami. Gents. B^^Ies. DegreM. 

87 6 7 89 123 471 .1234 

376 667 478 617 3456 

715 743 716 871 6544 

678 485 478 . 317 7891 

9 10 678 127 899 8766 

15. 16. 17. 18. 

Feet. Inchei. Hoars. Mimites. 

78956 71678 71123 98765 

37667 12345 45678 12345 

12345 67890 34680 67111 

67890 34567 56777 33333 

78999 89012 67812 71345 

13579 . 78917 71444 99999 

19. 20. 21. 22. 

Bsys- Tears. Months. Hogsheads. 

17875897 . 789567 37 30176 

7167512 7613 1378956 31 

876567 123123 700714 8601 

98765 70071 367 11 

7896 475 76117 9911 

789 1069 4611779 89120 

7 8 374176 9171 710 

7 761 131765 4825 



' 23. Add 1001, 76, 10078, 15, 8761, 7, and 1678. 

Ans. 21616. 

24. Add 49, 761, 8756, 8, 150, 761761, and 18. 

Ans. 766503. 

25. Eequired the sum of 3717, 8, 7, 10001, 58, 18, and 5. 

Ans. 13814. 

26. Add 19, 181, 5, 897156, 81, 800, and 71512. 

Ans. 969754. 

27. What is the sum of 999, 8081, 9, 1567, 88, 91, 7, and 
878? Ans. 11720. 

28. Add 71, 18765, 9111, 1471, 678, 9, 1446, and 71. 

Ans. 81622. 

29. Add 51, 1, 7671, 89, 871787, 61, and 70001. 

Ans. 949661. 



22 ADDITION. 

80. What is the sum of 71, 8956, 1, 785, 587, and 76178 ? 

Ans. 86578. 

81. Add 9999, 8008, 8, 81, 4777, and 516785. 

Ans. 539658. 

32. Add 5, 7, 8911, 467, 47805, and 87. Ans. 57372. 

33. Add 123456, 71, 8005, 21, and 716787. Ans. 848340. 
34 Add 47, 911111, 717, 81, 88767, and 56. 

Ans. 1000779. 

35. What is the sum of 71, 8899, 4, 7111, and 678679 ? 

Ans. 694764. 

36. Add 81, 879, 41, 76789, 42, 1, and 78967. 

Ans. 156800. 
87. Add 917658, 75, 876789, 46, and 8222. 

Ans. 1802790. 

38. Add 91, 76756895, 76, 14, 3, and 76378. 

Ans. 76833457. 

39. Add 10, 100, 1000, 10000, 100000, and 1000000. 

Ans. 1111110. 

40. What is the sum of 9, 99, 99, 1111, 8000, and 5 ? 

Ans. 9323. 

41. Add 41, 7651, 7678956, 43, 15, and 6780. 

Ans. 7693486. 

42. Add 1234, 7891, 3146751, 27, 9, and 5. 

Ans. 3155917. 

43. What is the sum of 19, 91, 1, 1, 1478, 1007, and 46 ? 

Ans. 2643. 

44. Add four hundred seventy-six, seventy-one, one hundred 
five, and three hundred eighty-seven. Ans- 1039. 

45. Add fifty-six thousand seven hundred eighty-five, seven 
hundred five, thirty-six, one hundred seventy thousand and one, 
and four hundred seven. 'Ans. 227934. 

46. Add fifty-six thousand seven hundi^ eleven^ three thou- 
sand seventy-one, four hundred seventy-one,, sixty-one, and three 
thousand and one. Ans. 63315. 

47. What is the sum of the following numbers : seven hun- 
dred thousand seven hundred one, seventeen thousand nine, one 
million six hundred thousand seven hundred six, forty-seven 
thousand six hundred seventy-one, seven thousand forty-seven, 
four hundred one, and nine? Ans. 2373544. 

48. Gave 73 dollars for a watch, 15 dollars for a cane, 119 
dollars for a horse, 376 dollars for a carrw^e, and 7689 dollars 
for a house ; how much did they all cost ? Ans. 8272 dollars. 
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49. In an orchard, 15 trees bear plums, 73 trees bear apples, 
29 trees bear pears, and 14 trees hear cherries ; how many trees 
are there in the orchard ? Ans. 131 trees. 

50. The hind quarters of an ox weighed 375 pounds each, the^ 
fore quarters 315 pounds each; the hide weighed 96 pounds, 
and the tallow 87 pounds. What was the whole weight of the 
ox? Ans. 1563 pounds. 

51. Bought a farm for 1728 dollars, and sold it so as to gain 
375 dollars ; how much was it sold for ? Ans. 2103 dollars. 

52. A merchant bought five pieces of doth. For the first he 
gave 376 dollars, for the second 198 dollars, for the third 896 
dollars, for the fourth 691 dollars, and for the fifth 96 dollars. 
How much did he give for the whole ? Ans. 2257 dollars. 

53. A merchant bought ^ve hogsheads of molasses for 375 
dollars, and sold it so as to gain 25 dollars on each hogshead ; 
for how much did he sell it ? Ans. 500 dollars. 

54. John Smith's &rm is worth 7896 dollars; he has bank 
stock valued at 369 dollars, and he has in cash 850 dollars. 
How much is he worth? Ans. 9115 dollars. 

55. Required the number of inhabitants in the New England 
States. By the census of 1850 there were in Maine, 583,169 ; 
in New Hampshire, 317,976; in Massachusetts, 994,514; in 
Rhode Island, 147,545 ; in Connecticut, 370,792 ; and in Ver- 
mpnt, 314,120. . Ans. 2,728,116. 

56. Required the number of inhabitants in the Middle States, 
including the District of Columbia. In 1850 there were in New 
York, 3,097,394; in New Jersey, 489,555; in Pennsylvania, 
2,311,786; in Delaware, 91,532; in Maryland, 583,034 ; and m 
the District of Columbiaj 51,687. Ans. 6,624,988. 

57. Required the number of inhabitants in the Southern States. 
In 1850 there were in Virginia, 1,421,661 ; in North Carolina, 
869,039; m South Carolina, 668,507 ; in Georgia, 906,185; 
and in Florida, 87,445. Ans. 3,952,837. 

58. Required the number of inhabitants in the Southwestern 
States. In 1850 there were in Alabama, 771,623 ; in Mississippi, 
606,526 ; in Louisiana, 517,762 ; in Texas, 21?,592 ; in Arkansas, 
209,897 ; and in Tennessee, 1,002,917. Ans. 3,321,317. 

59. Required the number of inhabitants in the Northwestern 
States and Territories. In 1850 there were in Missouri, 682,044; 
in Kentucky, 982,405 ; in Ohio, 1,980,329 ; in Indiana, 988,416; 
in lUinois, 851,470; in Michigan, 397,654; in Wisconsin, 
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805,391 ; in Iowa, 192,214 ; in California, 92,597 ; and in the 
Territories, 92,298. Ans. 6,564,818. 

21* To add two or more columns at a single opera- 
tion. 

Ex. 1. Washington lived 68 years ; John Adams, 91 years j 
Jefferson, 83 years ; Madison, 85 years. What is the sum of 
the years they all lived ? Ans. 327. 



OPERATION. 

Teaxi. 

68 
91 
83 
85 

Amount 3 2 7 



Beginning with the numher last written 
down,, we add the units and tens, thus : 85 
and 3 equal 88, and 80 equal 168, and 1 
equal 169, and 90 equal 259, and 8 equal 
267, and 60 equal 827, the sum sought. In 
like manner maybe added more wan two 
columns at one operation. 



NoTB. — The examples that follow can be performed as the above, or by 
the common method, or by both, as the teacher may advise. 
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^C^^'^S. 



SUBTBAQTION. 
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SUBTRACTION. 

25. When it is required to find the difference between two 
nambers of the same kind, the process is called Subtnctioil* The 
operation is the reverse of addition. 

Ex. 1. John has 7 oranges, and his sister but 4 ; how many 
more has John than his sister ? 

Illustkation. — We first inquire what number added to 4 will 
make 7. From addition we learn that 4 and 3 are 7 ; conBequently, 
if 4 oranges be taken fix)m 7 oranges, 3 oranges will remain. Hence 
John has 3 oranges more than his sister. 



SUBTRACTION TABLE. 
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1 " 9" " 8 


2 " 10 " 8 


8 " 11 " 8 


4 " 12 « 8 


1 " 10 " 9 


2 " 11 " 9 


8 " 12 *> 9 


4 " 18 " 9 


1 " 11 " 10 


2 " 12 " 10 


8 " 13 " 10 


4 " 14 " 10 


1 u 12 «* 11 


2 " 18 »♦ 11 


8 " 14 " 11 


4 " 16 « 11 


1 « 13 " 12 


2 " 14 « 12 


8 " 16 "12 


4 " 16 "12 


6 from 61eaTesO 


6 from 6 leayefl 


7from 71eavaiO 


8 from SleayeeO 


6 " 6 " 1 


6 " 7 " 1 


7 " 8 " 1 


8 " 9 " 1 


6 " 7 « 2 


6 « 8 " 2 


7 « 9 " 2 


8 " 10 " 2 


6 « 8 " 8 


6 " 9 " 8 


7 " 10 " 8 


8 " 11 « 8 


6 " 9 « 4 


6 « 10 « 4 


7 " 11 " 4 


8 « 12 " 4 


5 « 10 " 6 


6 " 11 V 6 


7 " 12 « 6 


8 « 18 " 6 


6 « 11 " 6 


6 " 12 " 6 


7 « 18 " 6 


8 " 14 " 6 


6 « 12 " 7 


6 " 13 " 7 


7 " 14 " 7 


8 " 15 " 7 


6 " 18 " 8 


6 " 14 « 8 


7 " 15 " 8 


8 " 16 « 8 


6 " 14 " 9 


6 « 16 « 9 


7 " 16 " 9 


8 " 17 " 9 


6 " 16 " 10 


6 " 16 « 10 


7 *» 17 " 10 


8 " 18 « 10 


6 " 16 « 11 


6 " 17 " 11 


7 " 18 " 11 


8 " 19 « 11 


6 " 17 »* 12 


6 « 18 « 12 


7 " 19 " 12 


8 " 20 *< 12 


9 from 9 leaves 


10 from lOleaTeflO 


llfromUleaTQsO 


12fToml21eaTet0 


9 " 10 " 1 


10 " 11 " 1 


11 « 12 " 1 


12 « 13 " 1 


9 " 11 " 2 


10 " 12 " 2 


11 " 18 " 2 


12 " 14 " 2 


9 (( 12 (( 3 


10 «» 18 " 8 


11 " 14 " 8 


12 " 16 " 8 


9 « 18 " 4 


10 " 14 " 4 


11 " 16 " 4 


12 " 16 « 4 


9 " 14 " 6 


10 " 16 " 5 


11 " 16 ". 5 


12 « 17 " 6 


9 " 16 " 6 


10 « 16 " 6 


11 " 17 " 6 


12 « 18 " 6 


9 " 16 » 7 


10 " 17 " 7 


11 « 18 " 7 


12 « 19 " 7 


9 " 17 " 8 


10 " 18 " 8 


11 « 19 « 8 


12 " 20 " 8 


9 " 18 « 9 


10 " 19 " 9 


11 « 20 " 9 


12 « 21 " » 


9 « 19 « 10 


10 « 20 « 10 


11 " 21 " 10 


12 « 22 " 10 


9 " 20 " 11 


10 " 21 " 11 


11 « 22 " 11 


12 « 23 " 11 


9 " 21 "12 


10 « 22 " 12 


11 « 23 " 12 


12 « 24 « 12 



25. What does subtr^tbtion teach ? Of what is it the reverse ? 
3 



26 SUBTBACnON. 

2. Thomas had five omnges, and gave two of them to John; 
how many had he left ? 

d. Peter had six marbles, and gave two of them to Samuel ; 
how many had he left? 

4. Ljdia had four cakes ; having lost one, how many had she 
kft? 

5. Daniel, having eight cents, gives three to Mary ; how many 
has he left ? 

6. Benjamin had ten nuts ; he gave four to Jane, and three to 
Emily ; how many had he left ? 

7. Moses gives eleven oranges to John^ and eight to Enoch t 
how many more has John than Enoch ? 

8. Paid seven dollars for a pair of boots, and two dollars for 
■hoes ; how much did the boots cost more than the shoes ? 

9. How many are 4 less 2 ? 4 less 1 ? 4 less 4 ? 

10. How many are 4 less 3 ? 6 less 1 ? 5 leas 5 ? 

Hi How many are 5 less 2 ? 6 less 8 ? 5 less 4 ? 

12. How many are 6 less 1 ? 6 less 2 ? 6 less 4 ? 6 less 5 ? 

13. How many are 7 less 2 ? 7 less 3 ? 7 less 4? 7 less 6 ? 
14 How many are 8 less 6 ? 8 less 5 ? 8 less 2 ? 8 less 4 ? 

15. How many are 9 less 2 ? 9 less 4 ? 9 less 5 ? 9 less 7 ? 

16. How many are 10 less 8 ? 10 less 7 ? 10 less 5 ? 10 
less 3? 10 less 1? 

17. H6w many are 11 less 9 ? 11 less 7 ? 11 less 5 ? 11 
less 3? 11 less 4? 

18. How many are 12 less 10 ? 12 less 8 ? 12 less 6 ? 12 
less 4? 12 less 7? 

19. How many are 13 less 11 ? 13 less 10 ? 13 less 7 ? 13 
less 9 ? 13 less 5 ? 

20. How many are 14 less 11 ? 14 less 9 7 14 less 8 ? 14 
less 6? 14 less 7? 14 less 3? 

21. How many are 15 less 2 ? 15 less 4? 15 less 5 ? 15 
less 7? 15 less 9? 15 less 13? 

22. How many are 16 less 3 ? 16 lesd 4 ? 16 less 7 ? 16 
less 9? 16 less 11? 16 less 15? 

23. How many are 17 less 1 ? 17 less 3 ? 17 less 5 ? 17 
less 7? 17 less 8? 17 less 12? 

24 How many are 18 less 2 ? 18 less 4? 18 less 7 ? 18 
less 8 ? 18 less 10 ? 18 less 12 ? 

* 25. How many are 19 less 1 ? 19 less 3 ? 19 less 5 ? 19 
less 7? 19 less 9? 19 less 16? 
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26. How manj are 20 less 5 ? 20 less 8 7 20 leM 97 20 
less 12? 20 less 15? 20 less 19? 

27. Bought a horse for 60 dollars^ and sold him for 90 dol- 
lars ; how much did I gain ? 

iLLUSTRATioir. — 60 equals 6 tens, and 90 equals 9 tens ; 6 tens 
from 9 tens leave 3 tens, or 30. Therefore I gained 30 dollars. 

28. Sold a wagon for 70 dollars, which cost me 100 dollars ; 
how much did I lose ? 

29. John tetveis ^ miles a day, aod Samuel 90 miles ; what 
IS the difference ? 

30. I have 100 dollars, and after I shall have given 20 to 
Benjamin^ and paid a debt of 30 dollars to J. Smith, how many 
dollars have I left ? 

31. John Smith, Jr., had 170 dollars; he gave his oldest 
daughter, Angeline, 40 dollars, his youngest daughter, Mary, 50 
dollars, his oldest son, James, 30, and his youngest son, William, 
20 dollars ; he also paid 20 dollars for his taxes ; how many 
dollars had he remaining ? 

f 
26* Subtraction is the taking of one number from Imother to 
find the difference. 

. The Hinnead is the number to be diminished. 

The Sflbtnhend is the number to be eubtracted. 

The SiftDBnee, or Remainder, is tbe result^ or the number left 
after Subtraction. , 

NoTB 1*<— One number can be sabtraeted from another onl^ when the 
units of both are of the same kind. 

NoTS 2. — When the two given nnmbera are unequal, the gireater number 
is the minuend. 

27» Sign of Snbtraetion is a short horizontal line, thus — j 
signifying ndnm^ or less. It indicates that the number following 
is to be taken from the one that precedes it The ezpression 
6 — 2 = 4 is read, 6 minus, or less, 2 i3 equal to 4. 

26. What is subtraction ? What is the greater number called ? What is 
the less number called ? What the answer *! — 27. The sign of stthtraotion ? 
What does it signify and indicate ? 



28 SUBTRACTION. 

28. When each figure in the subtrahend is less than 
the figure above it in the minuend. 

Ex. 1. Let it be required to take 245 from 468, and to find 
their difference. Ans. 223. 

oPEBATiov. We place the leas number under the 

Minuend 4 6 8 gt'eater, units under units, tens under tens, 

Subtrahend 2 45 *^*» ^^^ ^^^^ * ^® below them. We then 

be^ at the ri^ht, and say, 5 units from 8 

Remainder 2 2 3 uiuts leave 3 units, and write the 3 in units' 

place below ; then 4 tens from 6 tens leave 

2 tens, and write the 2 in tens' place below ; and 2 hundreds froni 4 

hundreds leave 2 hundreds, which we write in hundreds' place below ; 

and thus find the difference to be 223. 

29* First Method of Proof. — Add the remainder and the sub- 
trahend together, and their sum will be equal to th^ minuend, if 
the work is right 

NoTB. — This proof depends on the principle, That the grtatar of any tw0 
numbert is ejual to the leas added to their aifference. 

Examples fob Practice. 



, 2. 


2. 


t 




3. 


^OnCRATIOR 

Minuend 5 4 7 
Subtrahend 235 


PBOor. 
547 
235 


OPBRATIOS. 

986 
763 




PROor. 
986 
763 


Remainder 312 


312 


223 




223 




])£n.547 




Min 


.986 


4 


S. 


6. 




7. 


From 684 
Take 4 6 2 


735 
523 


8 64 
651 




948 
746 



8. A farmer paid 539 dollars for a span of fine horses, and 
sold them for 425 dollars ; how much did he lose ? 

Ans. 114 dollars. 

9. A farmer raised 896 bushels of wheat, and sold 675 bushels 
of it ; how much did he reserve ? Ans. 221 bushels. 

28. How are numbers arranged for subtraction ? Where do yoa be^n to 
subtract ? Why 1 Where do you write the difference 1 — 29. What is the 
drst n^ethod of proving subtracdoa ? The reason for this proof, or on what 
principle does it depend 1 
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10. A gentleman gave his son 369^ dollars, and his daughter 
1212 dollars less than his son; how much did he give his 
daughter ? Ans. 2480 dollars. 

X I 30. When ajiy figure in the subtrahend is grfeater 
I than the figure above it in the minuend. 

Ex. 1. If I have 624 dollars, and lose 842 of them, how 
many remain? Ans. 282. 

oPERATioir. We first take the 2 units from the 4 units, 

Minuend 6 2 4 ^^^ ^^^ the difference to be 2 units, which 

o„v^ i.«« J Q >i o ^® write below. We then proceed to take 

Subtrahend 34^ ^^^ 4 ^^^^ ^^ ^^^ 2 tens above it ; but we 

Remainder 2 8 2 ^®^ ^^^ * difficulty, since the 4 is greater 

^ than the 2, and cannot be subtract^ from 
it. We therefore add 10 to the 2, which makes 12 tens, and then sub- 
• tract the 4 &om the 12, and 8 tens remain, which we write below. 
Then, to compensate for the 10 thus added to the 2 in the minuend, 
we add 1 to tne 8 in the next higher place in the subtrahend, which 
makes 4 hundreds, and subtract the 4 from the 6, and 2 hundreds re- 
main ; and thus find the remainder to be 282. 

Note 1. — This operation depends upon the self-eyident trnth. That, if 
ainy two numbers are equcdhf increased, their difference remains the same. In 
working the example 10 tens, equal to 1 handred, were added to the 2 
tens in the upper number, and 1 was added to the 3 hundred»rin the lower 
number. Now, since the 3 stands in the handreds' place, the 1 added was 
in fact 1 hundred. Hence, the two numbers being equally increased, the 
difference is the same. 

Note 2. — In the operation, instead of adding 10 to the 2 in the minuend, 
1 of the 6 hundreds can be joined to the 2 tens, thus forming 12 tens ; then 
4 tens from 12 tens leaves 8 tens ; and 1 of the 6 hundreds having been taken, 
there remain only 5 hundreds; and 3 hundreds from 5 hundreds leaves 2 
hundreds, and the result is the same as by the other process. 

31 • BuLE. — Place the less number under the greater^ so that figures 
of the same order shall stand in the same column. 

Commencing at the right hand, subtract each fgure of the subtrahend 
from the figure above it 

If ang figure of the subtrahend is larger than the figure above U in the 
minuend, add 10 to that figure of the minuend before subtractingy and 
then add 1 to the next figure of the subtrahend, 

30. How do you proceed when a figure of the subtrahend is larger than 
the one above it in the minuend ? How do you compensate for the 10 which 
10 added to the minuend ? The reason for this addition to the minuend and 
Bubtrahend? How does the 1 added to the subtrahend equal the 10 added 
to iSm minuend ? — 31. The rale for subtractiQp.? 
8* 



80 



SUBTBACrriON. 



n« Second Method of* Proof, -*- Subtract the renuunder or 
£fferenoe from the minuend, and the result will be like the 
subtrahend, if the work is right. 

Note. — Thia proof depends on the principle. Thai lft< smaiXUr of any two 
numben it equal to the larger leu tbeir.differenee. 



Examples fob Pbactige. 
2. 8. 



OrSSATIOV. PBOOF. 

ACnuend 3 7 6 3 7 6 
Subtrahend 16 7 16 7 


ORBATIOX. 
631 

889 


PBOOF. 

531 

389 


Remainder 2 09 


209 


142 


142 




Sub. 167 


^ 


Sub. 389 


4. 


5. 


6. 


7. 


Tom, 

From 9 7 8 
Take 199 


GalloDB. 

67158 
14389 


P«eki. 

14711 
9197 


Feet. 
100000 

90909 


Ans. 77 9 


52819 


5514 


9091 


8. 


9. 


10. 


11. 


From 6 7895 
Take 19999 


IMlan. 

456798 
190899 


Mlnutea. Seocmds. 

765321 555555 

1777 7 7 177777 




12. 




13. 


Bods. 

Prom 100200800400500 
Take 908070 60 50 40 30 


Acres. 

1000000000000 
999999999999 


14 From 671111 take 199999. 




Ans. 471112. 


15. From 1789100 take 808088. 




Ans. 981012. 


16. Prom 1000000 take 999999. 




Ans. 1. 


17. From 9999999 take 1607. Ana. 9998392. 

18. From 6101507601061 take 8806790989. 

An8. 6097700810072. 



32. What is the second method of proving 8ubt3*action ? What is the 
Mason for this mediod of proof, or on what principle does it depend ? 
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19. From 8054010657811 lake 76909748598. 

Ans. 7977100909213, 

20. From 7100071641115 take 10071178. 

Ans. 7100061569937. 

21. From 501505010678 take 794090589. 

Ans. 500710920089. 

22. Take 99999999 from 100000000. Ans. 1. 

23. Take 44444444 from 500000000. Ans. 455555556. 

24. Take 1234567890 fix)m 9987654321. 

Ans. 8753086431. 

25. From 800700567 take 1010101. Ans. 799690466. 

26. Take twenty-five thousand • twenty-five from twenty-five 
millions. " Ans. 24974975. 

27. Take nine thousand ninety-nine from ninety-nine thou- 
sand. Ans. 89901. 

28. From one hundred one millions ten thousand one hundred 
one take ten millions one hundred one thousand and ten. 

Ana. 90909091. 

29. From one million take nine. Ans. 999991. 

30. From three thousand take thirty-three. Ans. 2967. 
, 31. From one hundred millions take five thousand. 

• • Ans. 99995000. 

32. From 1,728 dollars, I paid 961 dollars ; how many re- 
main ? Ans. 767 dolku^ 

33. Our national independence was declared in 1776 ; how 
many years from that period to the close of the last war with 
Great Britain, in 1815 ? Ans. 39 years. 

34. The last transit of Venus was in 1769, and the next 
will be in 1874; how many years ¥dll intervene? 

Ans. 105 years. 

35. The State of New Jersey contains 6851 square miles, and 
Delawaro 2120. How many more square miles has the former 
State than the latter? Ans. 4731. 

36. In 1840 the number of inhabitants in the United States 
was 17,069,453, and in 1850 it was 23,191,876 ; what was the 
increase? Ans. 6,122,423. 

37. In 1850 there were raised in the State of Ohio 56,619,608 
bushels of com, and in 1853, 73,436,690 bushels ; what was the 
increase? Ans. 16,817,082 bushels. 

38. By the census of 1850, 13,121,498 bushels of wheat were 
raised in JSTew York, and 15,367,691 bushels in Pennsylvania; 
how many bushels in the latter State more than in the former ? 

Ans. 2,246,193 bushels. 



S2 SUBTKACnOM. 

89. The city of New York owes 13,960,856 dollars, and 
Boston owes 7,779,855 dollars ; how much more does New York 
owe than Boston ? Ans. 6,181,001 dollars. 

40. From five hundred eighty-one thousand take three thou- 
sand and ninety-six. Ans. 577,904. 

41. It was ascertained by a transit of Venus, June 3, 1769, 
that the mean distance of the earth from the sun is ninety-five 
millions one hundred seventy-three thousand one hundred twenty- 
seven miles, and that the mean distance of Mars from the sun 
is one hundred forty-five millions fourteen thousand one hundred 
forty-eight miles. Required the difference c^ the distances. 

Ans. 49,841,021 miles. 

83« To subtract when there are two or more subtra- 
hends. 

Ex. 1. A man owing 767 dollars, paid at one time 190 dollars, 
at another time 131 dollars, at another time 155 dollars ; how 
much did he then owe ? Ans. 291 dollars. 

FIB8T OPERATION. SECOlSfD OPERATION. ^ ^^ ^^^ ^* Opera- 

DoUars. ' Dollars. *»<>?» the several Sub- 

Minuend 7 67 Minuend 7 67 trahends, having been 

MuuuciAu ^ .iuauucxzv* M properly placed, are 

1^1 (131 added for a single sub- 

190 Subtrahends] 190 £^^3"* ^.S! 

A 00 (. ^0" In Ae second, the sub- 

Subtrahend 47 8 Eemainder 291 ^fllfi^'llf^^^i' 

^ «a, as they are aaaea^ 

Remainder 2 91 ?^ operation, thus :^ 

beginning with units, 

5 and 1 equal 6, which from 7 units leaves 1 unit ; passing to tens, 5 

and 9 and 3 equal 1 7 tens ; reserving the left-hand figure to add in 

with the figures of the subtrahends in the next column, the right-hand 

fiigure, 7, being larger than 6 tens of the minuend we add 10 to the 6, 

and, subtracting, have left 9 tens ; and, passing to hundreds, we add 

in the left-hand figure 1 reserved irom the 17 tens, and also add 1, 

equal 10 tens, to compensate for the 10 added to the minuend, and 

with the other figures, 1 and 1 and 1 equal 5 hundreds, which, taken 

from 7 hundreds, leave 2 hundreds ; and 291 as the answer. 

2. E. Webster owned 6,765 acres of land, and he gave to his 
oldest brother 2,196 acres, and his uncle Rollins 1,981 acres; 
how much has he left ? Ans. 2,588 acres. 

3. The real estate of James Dow is valued at 8,769 dollars, 
and his personal estate at 2,648 dollars ; he owes John Smith 
1,728 dollars, and Job Tyler 1,161 dollars; how much is he 
worth ? Ans. 3,528 dollars. 
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MULTIPLICATION. 

'84« When any number is to be added to itself several times^ 
the operation may be shortened b j a process called IttltipliciBtlOII* 

Ex. 1. If a man can earn 8 dollars in 1 week, what will he 
eamin4wee^? 

Illttstration. — It is evident, since a man can earn 8 dollars in 1 
week, that in 4 weeks he wiU earn 4 times as mnch, and the result 
may be obtained by addition ; thus, 8 4-8 -^- 8 -f- 8 == 82 doUars ; 
or, by a more convenient process, by multiplying by 4, the number oc 
times 8 ddlars is to be taken ; thus, 4 times 8 dollars are 82 dollart. 
Hence in 4 weeks he will earn 82 dollars. 



MULTIPLICATION TABLE. 



1 


2fimM 


1 ara 


2 


8 timei 1 ate 


8 


4timei 


1 


are 


4 


Stimes 1 an 61 




2 


(( 


2 " 


4 


8 " 2 " 


6 




it 




it 


8 


6 


u 2 « lOi 




2 


t( 


8 " 


6 


8 " 8 " 


9 




t< 




(t 


12 


5 


" 8 " 15 


1 


2 


« 


4 " 


8" 


8 " 4 ♦* 


12 




t< 




t( 


16 


6 


M 4 ct 20 


, 


2 


t( 


6 ** 


10 


8 " 6 " 


15 




(t 




M 


20 


5 


it 6 " 26 




2 


M 


6 " 


12 


8 " 6 " 


18 




it 




it 


24 


5 


it 6 «* 80 




2 


(I 


7 " 


14 


8 ii 7 it 


21 




it 




tc 


28 


5 


« 7 it 86 




2 


t( 


8 " 


16 


8 " 8 " 
8 w 9 «« 


24 




if 




tt 


82 


5 


" 8 " 40 


' 


2 


*l 


9 « 


18 


27 




t( 




{( 


86 


5 


it 9 « 46 




2 


t( 


10 " 


90 


8 " 10 " 


80 




it 




tt 


40 


5 


" 10 « 60 




2 


(( 


11 *< 


22 


8 " 11 " 


83 




u 




ct 


44 


6 


u 11 tt 55 




2 


i( 


12 « 


24 


8 " 12 " 


86 




It 


12 


tt 


48 


6 


" 12 " 60 


• 


6tlmM Isro 


6 


7 tlm«s 1 «ro 


7 


8 tlmei 


I 


«re 


8 


Otimes 1 ara 9 




6 


(( 


2 « 


12 


7 « 2 " 


14 


8 


(» 


CC 


16 


9 


CC 2 " 18 




6 


(( 


8 " 


18 


7 " 8 " 


21 


8 


it 


8 


it 


24 


9 


tt 8 " 27 




6 


t( 


4 « 


24 


7 ♦' 4 « 


28 


8 


tt 


4 


It 


82 


9 


" 4 « 86 




6 


(1 


5 " 


80 


7 «i 6 " 


85 


8 


iC 


5 


tt 


40 


9 


" 6 « 46 




6 


CC 


6 " 


86 


7 " 6 " 


42 


8 


tt 


6 


tt 


48 


9 


" 6 " 64 




6 


t( 


7 " 


42 


7 (1 7 (* 


49 


8 


(t 


7 


tt 


66 


9 


" 7 it 68 




i 


tc 


8 " 


48. 


7 CI g u 


66 


8 


It 


8 


tt 


64 


9 


CC 8 " 72 




(i 


9 " 


64 


7 n 9 " 


68 


8 


tt 


9 


tt 


72 


9 


« 9 " 81 




6 


(( 


10 « 


60 


7 " 10 " 


70 


8 


if 


10 


tt 


80 


9 


" 10 " 90, 




6 


(( 


11 « 


66 


7 i( 11 it 


77 


8 


tt 


11 


it 


88 


9 


« 11 " 99 


1 


6 


u 


12 " 


72 


7 " 12 " 


84 


8 


u 


12 


tt 


96 


9 


it 12 it 108 




10 timeB 1 are 


10 


10 times 11 aro 


110 


11 times 7 


axe 


77 


12 times 8 aie 86 




10 




2 " 


20 


10 " 12 " 


120 


11 


it 


8 


CC 


88 


12 


it 4 « 48 




10 
10 




8 ** 

4 (( 


80 

40 






11 
11 


if 

(t 


9 
10 


tt 

tt 


99 
110 


12 

12 


" 8 " 60 
*i 6 " 72 










10 




5 ** 


60 


11 times 1 are 


11 


11 


tt 


11 


ft 


121 


12 


«t 7 tt 84 




10 




6 " 


60 


11 " 2 " 


22 


11 


(( 


12 


tt 


182 


12 


« 8 " 96 




10 
10 




7 " 

8 " 


70 
80 


11 " 8 " 
11 « 4 « 


83 
44 












12 
12 


" 9 " 108 
» 10 « 120 
















10 




9 " 


90 


11 " 6 " 


55 


12 times 1 


are 


12 


12 


" 11 *» 182 




10 




10 " 


100 


11 « 6 « 


66 


12 


tt 


2 


it 


24 


12 


tt 12 tt 144 



34. How may the piocsss of adding a number to itself several times be 
shortened t 



84 MULTIPUCATIOK. 

2. What cost 5 barrels of flour at 6 dollars per barrel ? 

Illustration. — If 1 barrel of flour cost 6 dollars, 6 barrels will 
ooM 5 times as mnch ; 6 times 6 dollars are 80 dollars. Therefore 5 
baireb of flour at 6 dollars per baixel will cost 30 dollars. 

8. What cost 6 bushels of beans at 2 dollars per bushel ? 

4. What cost 5 quarts of cherries at 7 cents per quart ? 

5. What will 7 quarts of vinegar cost at 12 cents per quart? 

6. What cost 9 acres of land at 10 dollars per acre. 

7. If a pint of currants cost 4 cents, what cost 9 pints ? 

8. If in one penny there are 4 farthings, how many in 9 pence ? 
In 7 pence ? In 8 pence ? In 4 pence ? In 3 pence ? 

9. If 12 peince make a shilling, how many pence in 3 shil- 
lings ? In 5 shillings ? In seven shillmgs ? In 9 shillings ? 

10. If one pound of raisins cost 6 cents, what cost 4 pounds ? 
5 pounds ? 6 pounds ? 7 pounds ? 8 pounds ? 9 pounds ? 
10 pounds ? 12 pounds ? 

11. In one acre there are four roods ; how many roods in 2 
acres? In 3 acres? In 4 acres? In 5 acres? In 6 acres? 
In 9 acres ? 

12. A good pair of boots is worth 5 dollars ; what must I give 
for 5 pairs ? For 6 pairs ? For 7 pairs ? For 8 pairs ? For 
9 pairs? 

13. A cord of good walnut wood may be obtuned for 8 dollars ; 
what must I give for 4 cords ? For 6 cords ? For 9 cords ? 

14. What cost 4 quarts of milk at 5 cents a quart, and 8 gal- 
lons of vinegar at 10 cents a gallon ? 

15. If a man earn 7 dollars a week, how much will he earn 
in 3 weeks ? In 4 weeks ? In 5 weeks ? In 6 weeks ? In 7 
weeks ? In 9 weeks ? 

16. If 1 thousand feet of boards cost 12 dollars, what cost 4 
thousand? 5 thousand? 6 thousand? 7 thousand? 9 thou- 
sand ? 12 thousand ? 

17. If 3 pairs of shoes buy one pair of boots, how many pairs 
of shoes will it take to buy 7 pairs of boots ? 

18. If 5 bushels of apples buy 1 barrel of flour, how many 
bushels of apples are equal in value to 12 barrels of flour ? 

19. If one yard of canvas cost 25 cents, what will 12 yards . 
cost? 

Illxtstration. — 25 is composed of 2 tens and 5 units ; 1 2 times 2 
tens are 24 tens ; and 12 times 5 units are 60 units, or 6 tens, 24 tens 



r 
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added to 6 tens make 30 tens, or 800. Therefore, 12 yards will cost 
too cents. 

20. In 1 pound there are 20 shilKngs ; how many shillings in 
3 pounds? In 4 pounds? In 6 pounds? 

21. A gallon of molasses is worth 25. cents; what is the 
value of 2 gallons ? Of 4 gallons ? Of 9 gallons ? 

22. If 1 man earn 12 dollars in 16 days, how much would 
men earn in the same time? 

23. If a steam-engine runs 28 miles in 1 hour, how far will 
it run in 4 hours? In 6 hours? In 9 hours? 

.24. If the earth turns on its axis 15 degrees in 1 hour, how 
far will it turn in 7 hours? In 11 hours? In 12 hours? 

25. In a certiun regiment there are 8^ companies, in each 
company 6 platoons, and in each platoon 12 soldiers ; how many 
soldiers are there in the regiment? 

26. If 1 man walk -7 miles in 1 hour, how far will he walk 
in 8 hours? In 11 hours? In 20 hours? In 30 hours? 

35. HnlUplieatioil is the process of taking a number as many 
times; as there a^ units in another number. 

In multiplication three terms are employed, \^ed the Mvl^ 
tiplicand, ^e MuUiplier, and the Product. 

The Mnltiplieand is thcnumber to be multiplied or taken. 

The Haltiplier Is the number }of which we multiply, and de- 
notes the number of times the multiplicand is to be taken. 

The Product is the result, or number produced by ihe multi- 
plication. 

The' multiplicand and multiplier are often called Facton* 

Note. — The multiplicand may be either an abstract or concrete number, 
bnt the multiplier must always be regarded as an abstract number. The 
product is of the same kind as the multiplicand. 

The Sign' of Hnltiplieation is formed by two short lines cross- 
ing each other obliquely; thusy X* It shows that the numbers 
between which it is placed are to be multiplied together ; thus, 
7 X 5 = 35 is read, 7 multiplied by 5 is equal to 35. 



* 35. What is multiplication ? What three terms are employed? What is 
the multiplicand? Tho multiplier? The product? What are the jnulti- 
pHcand and multiplier often called? The sign oP multiplication? What 
does it show 1 
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M. When the multiplier does not exceed 12. 

Ex. 1. Let it be required to multiply 175 by 7. Ans. 1225. 



OPERATION. 



Multiplicand 17-5 
Multiplier 7 

Product 1225 



Having written tiie moltiplier under the 
unit figure of the multiplicand, we multiply 
the 5 units b^ 7, obtaining 35 unit8,,or 3 
tens and 5 units, and set down the 5 units 
under the 7, and resenre the 3 tens for the 
tens' column. We then .multiply the 7 tens 
by 7, obtaining 49 tens, and, addii^ the 3 tens which were reserved, 
we have 52 tens, or 5 hundreds and 2 tens. Writing down the 2 tens, 
and reserving the 5 hundreds, we multiply the 1 hundred by 7 ; and, 
adding the reserved 5 hundreds, we have twelve hundreds, whidi we 
write down in full ; and the product is 1225. 



Examples fob Pbactioe. 



2. 


8*. 4 


Multiply 87 5 6 

By 4 . 


4567 7896 
3 5 


Ana. 35024 


13701 39480 


5. 6. 


7. 8. 


56S07 47893 
& 6 


61657 89765 
7 9 


284035 287358 


431599 807885 


9. Multiply 767853 by 9. 


Ans. 6910677.- 


10. Multiply 876588765 by 8. 


Ans. 7012310120. 


11. Multiply 7654328 by 7. 


Ans. 53580296. 


12. Multiply 4976387 by 5. 


Ans. 24881935. 


13. Multiply 8765448 by 12. 


Ans. 105185376. 


14. Multiply 4567839 by 11. 


Ana. 50246229. 


15. What cost 8675 barrels of flonr at 7 dollars per barrel ? 

Ans. 60725dollars. 



36. How must numbers be written for multiplication ? At which hand do 
yon bq^n to multiply ? Why ? Where do you write the first or right-hand 
figure of the product of each figure in the multipUcand ? Why ? What is 
done with the tens or left-hand figure of each product ? Bpw, then, do you 
proceed when the multiplier does not exceed 12 ? 
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16. What cost 25384 tons of bay at 9 dolkro per ton? 

Aji8. 228456 dollan. 

17. If on 1 page in this book there are 2538 letters, how 
many are there on 11 pages ? Ans. 27918 letters. 



k] S7. When the multiplier exceeds 12. 



Ex.1. Let it be required to' multiply 768 by 24. 

Ans. 18312. 

OPERATION. We write the mnltiplier mider the 

Multiplicand 7 6 3 multiplicand, and proceed to multiply 
MiilfSnliAi- 9 A *^® multiplicand by 4, the unit figure of 

mwopner z* the multipUer, as m Art. 86. m then, 

3 5 2 in like manner, mult^iy the multiplicand 

15 2 6 l>y ^® 2 tens In the multiplier, taking 

_ ^ care to write the first figure obtsuned by 

Product 18312 this multiplication in tens' column, di- 
rectly under, the 2 of the multiplier; 
and, adding the partial products obtained by the two multiplications, 
we find the whole product of 763 multiplied by 24 to be 18312. 

88t Rule. — Write the muUipUer under the muHMpUcand^ arranging 
units under urdts, tens under tens^ Sfc. 

If the multiplier i$ one figure^ muUiply each figure of the multiplicand 
in succession^ beginning with the unita^ figure, by the multiplier j uniting 
4he right-hand figure of each product under the figure multiplied, and 
adding ike left-hand figure, if any, to the succeeding product; but 
observing to write down all the figures of the last producL 

If the multiplier contains more than one figure, muUiply by each figure 
separately, writing Us product in a separate line, and observing to place 
the right-hand figure of each line under the figure by which you multiply. 

The sum of the several products unll be the whole product required. 

Note. — When there are ciphers between the si^ificant figures of iba 
mnltiplier, pass over them in the operation, and midtiply by the significant 
figures only. 



37. How do yon proceed when the mnltiplier exceeds 12 ? Where do you 
set the first figure of each partial product? Why? How is the true product 
found ? — 38. The general rule for multiplication 1 When there are ciphers 
between the significant figures of the multblier, how do yon proceed ? 
4^ 
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M. FirH Method of Proof. — Maldpty the multiplier by the 
multiplicand, and if the result is like the first product, the work is 
supposed to be right 

Note. — This proof depends on the principle, That, when two or more 
numbers are mMfiUed together, the product is the same, whatever the order of 
midttfiying them* 



Ex.2. Multiply 7895 by 56. Ans. 442120. 

OPERATION. FBOOF. 

Multiplicand 7 8 9 5 5 6 

Multiplier 5 6 78 9 5 



47870 . 2^0 

89475 504 

448 

Product 442120 892 



Product 4 4 212 



Note. — The common mode of proof in business is to divide the product 
by the multiplier, and, if the work is right, the quotient will be like the mul- 
tiplicand. This mode of proof anticipates the principles of division, and 
therefore cannot be employed without a previous knowledge of that rule. 

40* Second Method of Proof — Begmning at the left hand of 
the multiplicand, add together its successive figures towards the 
right till the sum obtained equals or exceeds nine. Omit the 
nine, and carry the excess, if any, to the next figure. Proceed 
in this way till all the figures in the multiplicand have been added, 
and write the final excess at the right hand of the multiplicand. 

Pioceed in a like maimer with the multiplier, and write 
I the final excess under that of the multiplicand. Multiply these 
1 excesses together, and place the excess of nines in their product 
1 at the right. 

! Find the excess of nines in the product obtained by the origi- 
! nal operation ; and, if the work is right, the excess thus found 



39. How is multiplication proved by the first method ? What is the rea- 
son for this method ? What is the common mode of proof in business ? —> 
40. What is the second method of proving multiplication ? 



MULTIPLICATION. 89 

will be equal to tbo exeess Qontained in the product of the ex- 
j oesses of the multiplicand and multiplier. 

Ex. 3. 

Multiplicand 12 3 4 5= 6 excess. 

Multiplier 2 231 = 8 excess. 

12345 48 = 3 

37035 

24690 Ip^f 

24690 >^Proof. 



Product 2 7541695= 8^ 

. NoTB. — This method of proof, though perhaps sufficiently sure for com- 
men purposes, is not always a test of the correctness of an operation. If 
two or more figures in the woik should be transposed, or the yalue of one 
figure be just as much too great as another is too small, or if a nine be set 
down in the place of a cipher, or the contrary, the excess of nines will be 
the same, and still the work may not be correct Such a balance of errors 
wiU not, however, be likely to occur. 

Examples fob Psactice. 

4. 5. 
Multiply 67 895 78956 
By 3^ 47 

4073 70 55 2 69 2 

203685 315824 

Ans. 2444220 8710932 » 

6. 7. 

Multiply 89325 47 896 

By - 901 2008 

89325 383168 

803925 95792 

Ans. 80481825 96175168 

8. What cost 47 hogsheads of molasses at 13 dollars per 
hogshead? Ans. 611 dollars. 

9. What cost 97 oxen at 29 dollars each ? Ans. 2813 dollars. 

40. Is tlus method of proof always a true test - of the correctness of an 
operation ? The reason for this method of proof? 
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10. Sold a furm containing 867 acres, at 97 dollars per acie; 
what was the amount ? Ans. 35599 dollars. 

11. An army of 17006 men receive each 109 dollars as their 
annual pay ; what is the amount paid the whole army ? 

Ans. 1853654 dollars. 

12. If a mechanic deposit annually in the Savings Bank 407 
dollars, what will be the sum deposited in 27 years ? 

Ans. 10989 dollars. 

13. If a man travel 37 miles in 1 daj, how far will he travel 
in 365 days ? Ans. 13505 miles. 

14. If there be 24 hours in 1 day, how many hours in 365 
days ? Ans. 8760 hours. 

15. How many gallons in 87 hogsheads, there being 63 gal- 
lons in each ? Ans. 5481 gallons. 

16. If the expenses of the Massachusetts Legislature be 1839 
dollars per day, what will be the «mount in a session of 
109 days ? Ans. 200451 doQars. 

17. J£ a hogshead of sugar contains 368 pounds, how 
many pounds in 187 hogsheads? Ans. 68816 pounds. 

18. Multiply 675 by 476. Ans. 321300. 

19. Multiply 679 by 763. Ans. 518077. 

20. Multiply 899 by 981. Ans. 881919. 

21. Mgltiply 7854 by 1234. Ans. 9691836. 

22. Multiply 3001 by 6071. Ans. 18219071. 
}S. Multiply 7117 by 9876. Ans. 70287492. 

24. Multiply 376546 by 407091. Ans. 153288487686. 

25. Multiply 7001009 by 7007867. Ans, 49062139937803. 

26. Multiply five hundred and eighty-six by nine hundred 
and eight Ans. 532088. 

27. Multiply three thousand eight hundred and &ve by 
one thousand and seven. Ans. 3831635. . 

28. Multiply two thousand and seventy-one by seven hun- 
dred and six. Ans. 1462126. 

29. Multiply eighty-eight thousand and eight by three 
thousand and seven. Ans. 264640056. 

30. Multiply ninety thousand eight hundred and seven by 
one thousand and ninety-one. Ans. 99070437. 

31. Multiply ninety thousand eight hundred and seven by 
nine thousand one hundred and six. Ans. 826888542. 

32. Multiply fifty thousand and one by ^ve thousand eight 
hundred and seven. Ans. 290355807. 

33. Multiply eighty thousand and nine by nine thousand 
and sixteen. Ans. 721361144. 



MULTIPLICATION. 41 

84. Multiply forty-seven thousand and thirteen by eighty 
thousand eight hundred and seven. Ans. d79897949L 

41. A Composite number is one produced by multiplying 
together two or more whole numbers greater than unity or one ; 
thus, 12 is a composite number, since it is the product of 3 X 4 ; 
and 24 is a composite number, since it is the product of 2 X 3 
X 4. 

A Factor of any number is a name given to one of two or more 
whole numbers greater than unity, which, being multiplied 
together, produce that number ; thus, 3 and 4 are factors of 12, 
since 3 X 4 = 12. 

K 42. To multiply by a composite number. 

Ex. 1. Bought 15 pieces of broadcloth, at 96 dollars per piece ; 
how much did I pay for ihe whole ? Ans. 1440 dollars. 

oFEBATiOH. Thc factoTs of 15 are 8 and 

9 6 dolls., price of 1 piece. 5* , Now, if we multiply the 

3 price of one piece by the factor 

8, we get the price of 8 pieces ; 

2 8 8 dolls, price of 8 piec^ -^,*^7j JLS?:^^ 

^ 5, we obtam the price of 15 

— "— ^ pieces, the number bought, since 

14 40 dolls., price of 15 pieces. I5 is equal to five timS 8. 

BuxE. — Multiply the multiplicand hy one of the factors of the mul- 
tiplieTf and the product thus obtained hy another, and so on until each 
of the factors has been used as a multiplier. The last product vM 
he the answer, 

NoTB. — The prodact of any namber of factors is the same in whatever 
order they are multiplied. Thus, 3 X 4 a 1^, and 4 X 3 » 12. 

Examples fob Peacticb. 

2. Multiply 30613 by 25 = 5 X 5. Ans. 765325. 

3. Multiply 1469 by 84 = 7 X 12. Ans. 123396. 

4. Multiply 7546 by 81, using its factors. Ans. 611226. 

5. Multiply 7901 by 125, using its factors. Ans. 987625. 

6. In 1 mile there are 63360 inches ; how many inches in 45 
miles? Ans. 2851200. 

7. If in one year there are 8766 hours, how many hours in 
72 years? Ans. 631152 hours. 

41. What is a composite number 1 A fiictor of any number? — 42. What 
are the factors of 15 ? How do we multiply by a composite number ? The 
rule t In what order may the facton of a composite number be multiplied f 
4* 
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8. If sound moves 1142 feet in a second, how &r will it move 
in one minute ? Ans. 68520 feeL 

I 48. When the multiplier is 1 with one or more ciphers 
annexed, as 10, 100, &c. 

. Ex. 1. In 1 day there are 24 hoars ; how many hours in 10 
days ? In 100 days ? Answers 240, 2400. 

OFSBATIOH. ' The removal of a figure one 

Multiplicand 2 4 2 4 pl^ce to the left makes the val- 

Multiplier 10 10 «® expressed tenfold. (Art. 7.) 

__^ _^_, * Therefore, by annexing one 

Product 240 2400 cipher to 24, the multi^cand, 

^ * aYn. c^TkX «*ch figure 18 removed one 

Or thus, 240, 2400. pg^e to the left, and the value 

expressed made tenfold, or multiplied by 10 ; and bv annexing two 

ciphers, each figure is removed two places' to the left, and the value 

expressed made one hundred-fold, or multiplied by 100. 

RuLB. — - Annex to the multiplicand as many ciphers as has the mti^ 
tipUer, The number thus formed unll be the product required. 

Examples fob Pkagticb. 

2. Multiply 2356 by 10. Ans. 23560. 

3. Multiply 5873 by 100. Ans. 587300. 

4. Multiply 7964 by 1000. Ans. 7964000. 

5. -Multiply 98725 by 100000. / Ans. 9872500000. 

! 44. When there are ciphers on the right hand of the 
A I multiplier or multipUcand, or both. 

Ex. 1. What wiU 600 acres of land cost at 20 dollars per 
acre ? Ans. 12000 doUars. 

OPEBATION. The multiplicand may be resolved into 

Multiplicand 6 the factors 6 and 100, and the multiplier 

Multiplier 2 *°*^ *^® factors 2 and 10. Now, it. is evi- 

^ , dent (Art. 42), if these several Actors be 

Tt^ruin^f 1 o A A A multiplied together, they will produce the 

rroauct A iS U U U ^^^ product as tiie original factors 600 
and 20. Thus 6 X 2 » 12, and 12 X 100 » 1200, and 1200 X 10 » 
12000. 

43. What is the effect of removing a figure one place to the left ? What 
is the effect of annexing a cipher ? Two ciphers ? &c. The rule when the 
multiplier is 1 with ciphers annexed? — 44. How do you arran^ the figures 
for multiplication, when there aife ciphers on the right hand of either tiie 
multipliw or multiplicand, or both ? Why does mnltipljing the significant 
figuzw and aanftKing the ciphen prodaoo the true product % 
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BuLE. — Write the significant figures of the mtdHplier under thbse of 
the multiplicand^ and multiply them together. To their product annex as 
many ciphers as there are on the right of both multiplicand and multiplier. 

Examples fob Pbactigb. 

2. 8. 

MuWpty 6785824 718378900 

By 3200 70080 

17570648- 57070312 ' 

26355972 49936523 



Anfi. 28113036800 • 49 9 935 9 3312000 

4. Multiply 8010700 by 9000909. Ans. 72103581726300. 

5. Multiply 700110000 by 700110000. * * . * 
^-^ Ans. 490154p^l210Q00()p00. 

6. Multiply 4070607 by 7007000. Ana. 28522743249p00. 

7. Multiply 4110000 by 1017010. Ans. 4179911100000. 

8. Multiply twenty-nine millions two thousand nine hundred 
and nine by four hundred and four thousand. 

11717175236000. 



9. Multiply eightynseven millions by eight hundred thousand 
Bev«n hundred. Ans. 69660900000000. 

10. Mul^y one million one thousand one hundred by nine 
Imndred nine thousand and ninety. Ans. 910089999000. 

11. Multiply forty-nine millions and forty-nine by four hun- 
dred and ninety thousand. Ans. 24010024010000. 

12. Multiply two hundred millions two hundred by two mil- 
lions two thousand and two. Ans. 400400800400400. 

13. Multiply four millions forty thousand four hundred by three 
hundred three thousand. Ans. 1224241200000. 

14. Multiply three hundred thousand thirty by forty-seven 
thousand seyenty. Ans. 14122412100. 

15. Multiply fifteen nullions one hundred by two thousand two 
hundred. Ans. 3300022000p. 

16. Multiply one billion twenty thousand by one thousand one 
hundred. Ans. 1100022000000. ' 

44. Wbfltiflthenilo? 



44 
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DIVISION. 

45« When it is required to find how many times one nmnber 
contains another, the process is called DiTisioll. 

Ex. 1. A boy has ^2 cents, which he wishes to give to 8 of 
his companions, to' each an equal number ; how many must each 
receive ? 

Illustration. — Each must receive as many cents as 8, the num- 
ber of companions, is contained times in 32, the number of cents. We 
therefore inquire what number 8 must be multiplied by to make 82. 
By trial, we find that 4 is the number ; because 4 times 8 are 32. 
Uence 8 is contained in 32 4 times, and each of his companions must 
receive 4 cents. 

DIVISION TABLE. 
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2. A farmer received 8 dollars for 2 sheep; what waA the 
price of each? 

Illustration. — Since he received 8 dollars for 2 sheep, for 1 sheep 
he most receive as many dollars as 2 is contained times in 8. 2 is con- 
tiuned in 8 4 times, because 4 times 2 are 8 ; hence 4 dollars was the 
price of each sheep. 

3. A man gave 15 dollars for 3 barrels of flour ; 'what was the*^ 
cost of each barrel ? 

4. A lady divided 20 oranges among her 5 daughters ; how 
many did each receive ? 

5. K 4 casks of lime cost 12 dollars, what costs 1 cask ? 

6. A laborer earned 48 shillings in 6 days ; what did he re- 
ceive per day ? 

7. A man can perform a certain piece of labor in 30 days ; 
how long will it take five men to do the same ? 

8. When 72 dollars are paid for 8 acres of land, what costs 1 
acre ? What cost 3 acres ? 

9. If 21 pounds of flour can be obtained for 3 dollars, how 
much can be obtained for 1 dollar ? How much for 8 dollars ? 
How much for 9 dollars ? 

10. Gave 56 cents for 8 pounds of raisins; what costs 1 
pound ? What cost 7 pounds ? 

11. If a man walk 24 miles in 6 hours, how far will he walk 
in 1 hour ? How far in 10 hours ? 

12. Paid 56 dollars for 7 hundred weight of sugar; what costs 
1 hundred weight ? What cost 10 hundred weight ? 

13. K 5 horses will eat a load of hay in 1 week, how long 
would it last 1 horse? 

14 In 20, how many times 2 ? How many times 4? How 
many times 5 ? How many times 10 ? 

15. In 24, how many times 3 ? How many times 4 ? How 
many times 6 ? How many times 8 ? 

16. How many tunes 7 in'21 ? In 28 ? In 66 ? In 35 ? In 
14? In63? In77? In70? In84? 

17. How many tames 6 in 12 ? In 36 ? In 18 ? In 54 ? 
In 60? In 42? In 48? In 72? In 66? 

18. How many times 9 in 27 ? In 45 ? In 63 ? In 81 ? 
In 99 ? In 108 ? 

19. How many times 11 in 22? In 55? In 77? In 88? 
In 110? In 132? 

20. How many times 12 in 36? In 60? In 72? In 84? 
In 120? In 144? 



ys 



49 Divisioii:. 

46« SiTisiQB 18 the process of finding how many times one 
number is contained in another ; or the process of separating a » 
number into a proposed number of equal parts. 

In division there are three principal terms : the Dividend, the 
Divisor y and the Quotient, or Amwerm 

The Dividend is the number to be divided. 

The DiTilor is the number by which we divide. 
'The (notient is the number of tunes the divisor is contained in 
the dividend ;^or one of the equal parts into which it is divided. 

When the dividend does not contain the divisor an exact num- 
ber of times, the excess is called a SemalDdcr) and may be re- . 
garded as a fourth term in the division. 

The remamder, being part of the dividend, will idways be of 
the same denomination or kind as the dividend, and must always 
be less than the divisor. 

NoTS. — When the divisor and dividend are of the same kifid, the qwttieid 
will be an abstract nnmber ; and when they are not of the same kind, the 
quotient will be of die same kind as the dividend. 

17* The Sign of Diyision is a short horizontal line, with a dot 
above it and another below ; thus, -s-. It shows that the numbei* 
before it is to be divided by the number after it Thus 6 -i- 2 
= 3 is read, 6 divided by 2 is equal to 3. 

Division is also indicated by writing the dividend above a short 
horizontal line and the divisor below ; thus, ^ = 3 is read, 6 
divided by 2 is equal to 3» 

There is a third method of indicating division, by a curved 
line placed between the divisor and dividend. Thus, the expres- 
sion 6 ) 12 shows that 12 is to be divided by 6. 

18* Short Siyision, or when the divisor does not exceed 
12. 

Ex. 1. Divide 8574 dollars equally among 6 men. 

as. 1429 dollars. 



46. "What is division 1 What are the three prindpal teims in diyision 1 
What is the dividend 1 The divisor? What is the quotient 1 The remain- 
der ? What will he the denomination of the remainder 1 How does it com- 
pare with the divisor ? — 47*. What is the first sign of division, and what does 
it show ? >What is the second, and what does it show ? What is the third, 
and what does it show? — 48. What is short division ? 



WVKION. 47 

oFEBATioH. We fifst inqmre how many times 

DiTiflor 6 ) 8574 Dividend. €, the divisor, is contained in 8, the 

___ first figure of the dividend, which 

1429 Quotient ^ thousands, and find it to be 1 

^ tune, and 2 thousands remainmg. 

We write the 1 directly under the 8, its dividend, fi)r the thou8an& 

figure of the quotient. To 5, the next figure of the dividend, which 

is hundreds, w« regard as prefixed the 2 thousands remaining, which 

equal 20 hundreds, thus forming 25 hundreds, in which we find the 

divisor 6 to be contained % times, and 1 hundred remaining. We 

write the 4 for the hundreds^ figure in the quotient, and the 1 hundred 

remaining, equal 10 tens, w^ regard as prefixed to 7, the next figure of 

the dividend, which is tens, forming. 17 tens, in which the divisor 6 

IE contained 2 times, and 5 tens remaining. We write the 2 for the 

*tens^ figure in the quotient, and the 5 tens remaining, equal 50 units, 

we regard as prem:ed to 4, the last fisure of the dividend, which is 

units, forming 54 units, in which the divisor 6 is contained 9 times. 

Writing the 9 for the uiM figure of the quotient, we have 1429 as the 

endre quotient. 

49* Bulb. -^ Write the dii^or at the left hand of the dividend^ 
with a curved line between them, and draw a horizontal line under the 
dividend. 

Then, beginning at the left, find how many times the divisor is con- 
tained in the fewest figures of the dividend that uoill contain it, and write 
the quotient under its dividend. 

Jf there be a remainder, regard it as prefixed to the next figure of the 
dividend, and divide as before. 
\ Should any dividend be less than the divisor, write a cipher m the gwh 
\ tientj and annex another figure, if any remains, for a new dividend. 
\ 

NoTB 1. — When there is a remainder after dividing the last figure of the 
dividend, write it with the divisor underneath, with a line between them, at 
the right of the quotient. 

No«E 2. ^Prefix means to place before j aimex, to place after. 

50k First Method of Proof. — Multiply the divisor and quo- 
tient together, and to the product add the remainder, if any, 
and, if the work is right, the result obtained will equal the div- 
idend* 



48. How are the numbers arranged for short division ? At which hand do 
jon begin to divide 1 Why not begin at the right, where you begin to mul- 
tiply'? Where do you wriike the quotient? I? there is a remainder after 
dividing a figure, what is done with it 1 — 49. The rule for short division? 
Bepeat the notes? 
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DIVISION. 



Note. — This method ofproof depends upon the fact, that dinsion is the 
reverse of maltiplication. The dividend answers to the product, the dimtor to ^ 
one of Ihe factors, and the quotient to the other. 



Examples fob Pbactice* 



2. Divide 6375 by 5. 

OPERATION. 

Divisor 5)6375 Dividend. 
12 7 5 Quotient. . 

8. 4. 

8 )7893762 4 )4763256 

1190814 



12 75 Quotient. 
5 Divisor. 



63 75 Dividend. 



5)3789565 



2631254 



6. 7. 8. 

6)8 7 65389 7)987635 8)378532 



9. 10. 

9)8953784 11)7678903 



11. 
12)6345321 



12. Divide 479956 by 6. 

13. Divide 385678 by 7. 

14. Divide 438789 by 8. 

15. Divide 1678767 by 9. 

16. Divide 11497583 by 12. 


Quotients. 

799921 

55096f 

54848^ 

1865291 

958131ii 


17. Divide 5678956 by 6. 

18. Divide 1135791 by 7. 

19. Divide 1622550 by 8. 

20. Divide 2028180 by 9. 

21. Divide 2253530 by 12. 

22. Divide 1877940 by 11. 


Quotiflntb B«m. 

1 

6 
6 
8 
2 
9 


Sum of the quotients. 


2084732 27 



50. How is short division proved 1 Of what is division the reverse ? To 
what do the three terms in division answer in maltiplication ? What, then, 
is the reason for this proof of division ? 



^ 
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23. Divide 944,580 dollars equally among 12 men, and what 
will be the share of each ? Ans. 78,715 dollars. 

24 Divide 154,503 acres of land equally among 9 persons. 

Ans. 17,167 acres. 

25. A plantation in Cuba was sold for 7,011,608 dollars, and 
the amount was divided among 8 persons. What was paid to 
each person ? Ans. 876,451 dollars. 

26. A prize valued at 178,656 dollars is to be equally divided 
among 12 men ; what will be the share of each ? 

Ans. 14,888 dollars. 
27« Among 7 men, 67,123 bushels of wheat are to be dis- 
tributed ; how many bushels will each man re<ieive ? 

Ans^ 9,589 bushels. 

28. If 9 square feet make 1 square yard, how many yards in 
895,347 square feet ? Ans. 99,483 yards. 

29. A township of 876,136 acres is to be divided among 8 per- 
sons ; how many acres will be the portion of each ? 

Ans. 109,517 acres. 

30. Bought a farm for 5670 dollars, and sold it for 7896 dol- 
lars, and I divide the net gain among 6 persons ; what does each 
receive ? Ans. 371 dollars. 

31. If 6 shillings make a dollar, how many dollars in 7890 
shillings ? Ans. 1315 dollars. 

51. long Oiyision, or, in general, when the divisor ex- 
ceeds 12. 

Ex. 1. A gentleman divided 896 dollars equally among his 
7 children ; how much did each receive ? Ans. 128 dollars. 

opfiBATioN. Havins set down the divisor 

Dividend ^^^ dividend as in short divi- 

Divkor 7)89 H 1 2 8 Quotient Z'^ft'^he T^S t 

]_ mark the place for the quo- 

j g tient. We then inquire now 

many times 7, the divisor, is 
^ ^ contained in 8, the first figure 

K c of l^e dividend, which is hun- 

dreds; and, finding it to be 1 
^ ^ hundred times, we write the 1 

for the hundred^ figure in the 

51. What is long division? The difference between long division and 
short division ? How do you arrange the numbers for long division ? What ' 
do you first do after arranging the numbers for long division ? Where do 
you place the figures of the quotient? 
5 



50 DIVISION. 

oaotient, and multiply the divisor, 7, by it, writing the product, 7, under 
tne 8, fixmi which we subtract it, and to the remainder, 1, annex the 
9 of the dividend, making 19 tens. We now inquire how many times 
7 is contained in the 19, and write the 2 obtained for the tens^ figure 
of the quotient. We then multiply the divisor by it, and place the 
product under the 19, and subtract as before; and to the remainder, 
5, we annex the 6 of the dividend, making 56 units. 'We proceed 
next to find the unUs^ figure, and, after subtracting the product of the 
divisor multiplied by it from 56, find there is no remamder. Hence 
each one of Uie 7 cnildren must receive 128 dollars. 

Note. — The preceding example and the four that follow are usually 
performed by short division, bat are here introduced to illustrate more dearly 
the method of operation by long division. 

Examples fob Pbactioe. 

/ 2. Divide 1728 by a Ans. 216. 

8. Divide 987656 by 11. Ans. 89786ff. 

4. Divide 123456789 by 9. Ans. 13717421. 

5. Divide 390413609 by 12. Ans 32534467^. 

Ex. 6. A gentleman divided 4712 dollars equally among his 
19 sons ; what was the share of each ? Ans. 248 dollara. 

OPERATION. We first inquire how 

Dividend. many times 1 9, tne divisor. 

Divisor 19)4712(248 Quotient. '^ contained in 47, the two 
3 g left-hand figures of the div- 

idend ; and, finding it to be 
2 times, we write the 2 in 
the quotient, multiply the 
divisor by it, and subtract 
the product firom the 47; 
and to the remainder, 9, 
annex 1, the next figure of 
the dividend, making 91. We next inquire how many times 19 is con^ 
tained in 91, place Uie number, 4, in tne quotient, then multiply and 
subtract as before, and to the remainder, 15, annex 2, the last figure 
of the dividend, and, proceeding in like manner as before, aft«r finding 
the quotient fi^re, there is no remainder. Hence the share of each 
of the 19 sons is 248 dollars. This illustration, except in omissions, is 
essentially like the preceding one. 

51. After the quotient figure is found, what is the next things you dot 
■WTiero do you place the product 1 What do you next do 1 What is the 
n^xt step ? \iovr do you then proceed ? Is long division the same in prin- 
ciple as short division ? 




DIVISION. 61 

52* Rule. -— Write the divisor and dividend as in short division^ 
and draw a curved line at the right hand of the dividend. 

7*hen inquire how many times the divisor is contained in the fewest 
figures on the left hand of the dividend that will contain ity and write the 
result at the right hand of the dividend for the first quotient figure^ 

Multiply the divisor by the quotient figure^ and subtract the product 
from the figures of the dividend used, and to the remainder annex the next 
figure of the dividend. 

Find how many times the divisor is contained in the number thus 
formed ; write the figure denoting it at the right hand of the former 
quotient figure. 

Thus proceed untU all the figures, of (he dividend are <Hvided, 

Note 1. — If, when a fionre is brought down, the nnmber formed will not 
contain the divisor, a cipher must be placed in the quotient, and another 
figure of l^e dividend brought down, and so on nntil the number is large 
enough to contain the divisor. 

Note 2. — If there is a remainder after dividing aU the figures of the 
dividend, it must be written as directed in the preceding rule* (Art 49, 
Note 1.) 

Note 3. — The proper remainder is in all cases less than the divisor. If, 
in the course of the operation, it is at any time found to be as large as, or 
larger than, the divisor, it will show that there is an error in the work, and 
that the quotient figure should be increased. 

Note 4. — If, at any time, the divisor, multiplied by the quotient figure, 
produces a product larger than the part of the dividend used^ it shows that 
the quotient figure is too large, and must be diminished* 

53* Second Method of Proof. — Add together the remamder, 
if aajjand all the products that have been produced by multiply- 
ing the divisor by the several quotient figures, and the result will 
be like the dividend, if the work is right 

51. T/drd Method. — Subtract the reminder, if any, from the 
dividend, and divide the difference by the quotient The result 
will be like the oripnal divisor, if the work is right 

Note. — The first method of proof (Art 60) is usually most conven- 
ient 



■7^ 



52. Th| rule for long division 1 How may you know when the quotient 
figure is t>o small? How may you know when it is too large ? — 53. What 
is the second method of proof? — 54. What is the third method ? Can long 
division n proved by the first method of proof (Art. 50) ? 
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DIVISIOK. 



EXJLMPLES FOB PbACTICE. 

c 

Ex. 7. How many tunes is 48 contained in 28618 ? 

An8.596. 

OPEBATION* 

Dividend. 
Divisor 48) 28 61 8 (59 6 Quotient 
240 



461 
432 

298 
288 



1 Bemamder. 



7BOOF BY MULTIPUCATIOa. 

5 9 6 Quotient. 
4 8 Divisor. 

4768 
2 3 84 

28608 

1 Remainder. 

2 8 618 Dividend. 



8. 

Dividend. 
Divisor 26)5698(219 Quotient 
♦+5 2 

49 
+2 6 



238 
+2 3 4 

+4 Remainder. 



9. 

OPERATION. 



PROOF BY ADDTHON. 
^2 ) 

2 6 y- Products. 
234) 

4 Remainder. 

5 6 9 8 Dividend. 



PROOF BY DIVISIOK. 



Dividend. Dividend. 

UTiMr 144)13824(96 Qaotknt. 9 6)13824(144 niTim 
1296 96 



864 
864 



422 
384 

.384 
384 



10. Divide 3276 by 14 

11. Divide 6205 by 17. 



Quotients. 

234 
365 



* This sign of addition denotes the several products to be a iLded. 
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Divisioir. 



53 



Qnotltntt. 

12. Divide 3051 by 21. 145 

. 13. Divide 190850 by 25. 7634 

14. Divide 218579 by 42., 5204 

15. Divide 9012345 by 31. 290720 

16. Divide 6717890 by 98. 68549 

17. Divide 4567890 by 19. 240415 

18. Divide 1357901 by 87. 15608 

19. Divide 9988891 by 77. 129725 

20. Divide 9999999 by 69. 144927 

21. Divide 867532 by 59. 14703 

22. Divide 167008 by 87. 1919 

23. Divide 345678 by 379. 912 

24. Divide 8456789567 by 987. 8502319 

25. Divide 8997744444 by 345. 26080418 

26. Divide 4500700701 by 407. 11058232 

27. Divide 6789563 by 1234. 

28. Divide 78112345 by 8007. 

29. Divide 34533669 by 9999. 
,nO. Divide 99999999>.by 3333. 

l. Divide 47856712 by 1789. 

. i. Divide 845678901765 by 4007. 86268755 

33. Divide 478656785178 by 56789. 8428688 

34. Divide 678957000107 by 10789561. 62927 

35. Divide 990070171009 by 900700601. 1099 



6 



11 

25 

88 

5 

5 

66 

36 

55 

55 

80 

714 

234 

277 

95 

4060 

7122 



962 

480 

22346 

2295060 

200210510 



36. Divide three hundred twenty-one thousand three hundred 
dollars equally among six hundred seventy-five men. Ans. 476. 

37. Four hundred seventy-one men purchase a township con- 
taining one hundred eighty-six thousand forty-five acres; what 
is the share of esu^h ? Ans. 395 acres. 

88. A raibx>ad, which cost five hundred eighteen thousand 
seventy-seven dollars, is divided into six hundred seventy-nine 
shares ; what is the value of each share ? Ans. 763 dollars. 

89. Divide forty-two thousand four hundred thirty-five bushels 
of wheat equally among one hundred twenty-three men. 

Ans. 345 bushels each. 

40. A prize, valued at one hundred eighty-four thousand seven 
hundred seventy-five dollars, is to be divided equally amon^ four 
hundred seventy-five men ; what is the share of each? Ans. 389. 

41. A certain company purchased a valuable township for 
pine millions six hundred ninety-one thousand eight hundred 

5* 



54 DIVISION. 

thirty-six dollars; each share was valued at seven thousand 
eight hundred fifly-four dollars; of how many men did the 
company consist ? Ans. 1234 men. 

42. A tax of thirty millions fifty six thousand four hundred 
sixty-five dollars is assessed equally on four thousand five hun- 
dred ninety-seven towns ; what sum must each town pay ? 

And. 6538^1^ doUars. 

X 1 6S» When the divisor is a composite number. 

Ex. 1. A merchant bought 15 pieces of broadcloth for 1440 
dollars ; what was the cost of each piece ? Ans. 96 dollars. 

opERATioir. The fectors of 15 are 3 

8)1440 dolls., cost of 15 pieces, and 6. Now, if we divide 

the 1440 dollars, the cost of 



/ 



5 H80_doll8, cost of 5 pieces. ^^o^'S^Ve Zt'^JTl 

n /• J 11 X /• -I • pieces, hecanse there are 6 

y b dolls., cost ot 1 piece. ^^^^ 3 j^ 15. Then, divid- 
ing 480 dollars, the cost of 5 pieces, by 5, we get the cost of 1 piece. 

Rule. — Divide the dividend by one of the factors, and the quotient 
thus found by another, and thus proceed till every factor has been made 
a divisor. The last quotient toiU be the true quotient required. 

Examples fob Practice. 

Qnotfenta. 

2. Divide 765325 by 25 = 5 X 5 80613 

3. Divide 123896 by 84 = 7 X 12. 1469 
-i. Divide 611226 by 81, using its factors. 7546 

5. Divide 987625 by 125, using its factors. 7901 

6. Divide 17472 by 96, using its factors. 182 

7. Divide 34848 by 132, usmg its factors. 264 

1 56. To find the true remainder when there are several 
I remainders in the operation. 

■- Ex. 1. How many months of 4 weeks each are there in 298 
days, and how many days remaining ? 

Ans. 10 months and 18 days. 

65. What are the fuctors of 15? What do you get the cost of, in this 
example, when vou divide by the factor 3 1 Wlint, when you divide by 5 ? 
- Why f The mfe for dividing by s composite number 1 



DIVISION. 66 



OPEBATIOK. 



Since there are 7 days in 1 week, 
7 )2 dS we first divide the 298 by 7, 

A\ Ao A ^avfl ) *°^ ^*^® ^^ weeks and a re- 

*i_ll' ^'^J'' [-18 days, mainder of 4 days. Then, since 
1 0, 2 weeks } 4 weeks make 1 month, we di- 

vide the 42 by 4, and have 10 
months and a remainder of 2 weeks. Now, to find the true remainder 
in days, we multiply the 2 weeks by 7, because 7 days make a week, 
and to the product add the 4 days ; thus 2 X 7 =» 14, and 14 4-4 >« 18 
days, for the true remainder. 

Rule. — MuUiply each remainder^ except ihe firsts by all the cSvison 
preceding the one which produced it ; and the first remainder being added 
to the sum of the products, the amount will be the tme remainder. 

Note. — There will be but one product to add to Ihe first remainder when 
there are only two divisors and two remainders. 

Ex. 2. Divide 789 by 36, using the &cton 2, 8, and 6, and 
find the true remainder. Ans. 33. 

OPEBATIOK; Dividing by 2 

2)789 5 X 3 X 2 :;=30, 1st Prod, gives 894 twos, 

q\ OQA 1 iflf-R^m |1X2= 2, 2d Prod, and 1 unU re- 
3)_394, 1, 1st Rem. ^ ^ Ist Rem. raining; divid- 

6 )131, 1, 2d Rem. _' ing the «too* by 3 

2 1, 5, 3d Rem. 83, trueRem. fj* ^ ^^^ Z'% 

^ * remaining; and 

dividing the sixes by 6 gives 21 thirty-Pisces, and 5 sixes -a SO re- 
maining ; therefore 1 + 2 -{- 80, or 83, is the true remainder. 

Examples fob Pbactice. 

8. Divide 934 by 55, using the &ctors 5 and 11, and find 
the true remainder. Ans. 54. 

4. Divide 5348 by 48, rising the factors 6 and 8, and find the 
true remainder. Ans. 20. 

5. Divide 5873 by 84, using the factors 3, 4, and 7, and find 
the true remainder. Ans. 77. 

6. Divide 24^237 by 1728, using the factors 12, 6, 6, and 4, 
and find the true remainder. , Ans. 405. 

57. When the divisor is 1, with one or more ciphers at 
the right. 

Ex. 1. Divide 356 dollars equally among 10 men ; what will 
each man have ? • Ans. 35^^ dollars. 

56. When there are several remainders, what is the riiie for finding the 
true remainder ? The reason for this role 1 
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QpEKATioN. To multiply by 10 we annex on« 

1 I ) 3 5 I 6 cipher, which removes each figure one 

. — — - place to the left, and thus makes the 

QuoUent 3 5, 6 Kern. value denoted tenfold. Now, if we 

Or thus, 3 516. reverse the process, and cut off the 

right-hand figure of the dividend hy a 
line, we remove each remaining %ure one place to the right, and con- 
Bequently diminish the value denoted the same as dividing by 10. The 
figures on the left of the line are the quotient, and the one oq, the right 
is the remainder, which may be written over the divisor, and annexed 
to the quotient Hence the share of each man is S5^ dollars. 

Examples fob Pbactice. 

Qnotifint Rem. 

2. Divide 6892 by 10. 689 2 

3. Divide 4375 by 100 ^ 75 

4. Divide 24815 by 1000. 815 

5. Divide 987654321123 by 100000000. 64321123 

58* When the divisor has one or more ciphers on the 
right, and is not 10, 100, &c. 

Ex. 1. If I divide 5832 pounds of bread equally among 600 
soldiers, what is each one's^hare? Ans. 9|^ pounds. 

, ^""^TtTa] o o The divisor, 600, may be re- 

1 1 )58|3 2 solved into the factors 6 and 100. 

6)5 8, 3 2, 1st Rem. We fmrt divide by the facto 10^^^^ 

<. 1 ' hj cuttmg off two figures at the 

9, 4, 2d Rem. "ght, and get 58 for uie quotient 

rv.xi- /•lAAXKoioo *"^^ ^2 for a remainder. We 

Or thus, 6 I )58|32 th^^ ^^^^ ^^^ quotient, 58, by 

9 43 2 ^^^ other factor, 6, and obtain 9 

' for the quotient and 4 for a re- 

mainder. The last remainder, 4, being multiplied by t&e divisor, 100, 
and 32, the first remainder, added, we obtain 482 for tne true remainder 
(Art 56). Hence each soldier receives 9||f pounds. 

59* Rule. — Cut off the ciphers from the divisor, and the same 
number of figures from the right of the dividend. 

Then divide the remaining figures qf the dividend hy the remaining 
figures of the divisor. 

57. How do yon divide by 10? How does it appear that this divides the 
nnmber by 10 ? — 58. How do you divide by 600 in the example ? How 
does it appear that this divides the number ? — 59. The general rule 1 



QUESTIONS INVOLVING FRACTIONS. 67 

NoTB. • — When by the operation there is a last remainder, to it mast be 
annexed the figares cat off fix>m the dividend to form the trne remainder. 
Should there be no last remainder, then the significant figaies, if any, cat 
off from die dividend, will form the true remainder. 

Examples fob Practice. 

Qootleiitiu Bon* 

2. Divide 3594 by 80. 44 74 

3. Divide 79872 by 240. 332 192 

4. Divide 467153 by 700. 667 253 
-^?^. Divide 131122^97 by 8900. 2^97 

5. Divide 71897654325 by 700000000. 497654325 

7. Divide 3456789123456787 by 990000. 306787 

8. Divide 967231731328000 by 1020000000. 411328000 

9. Divide 83166405115000 by I6PQOO99OQ. 5115000 
10. Divide 18191618562300 by lOOQQQpm 618562300 
H. Divide 4766666000000 by 65550000000. 44916000000 



QUESTIONS INVOLVING FRACTIONS. 

<0. If a unit or individual thing is divided into equal parts, 
6iESF*bf the parts is called a Fraction of the number or thing 
divided. Hence 

A Fraction is one or more equal parts of a uniL 

Illubtrations. — 1. When any number or thing is divided into 
tux) equal parts, one of the parts is called one half, and is written 
thus: \. 

2. When any number or thing is divided into three equal parts, one 
of the parts is called one third (V) ; tioo of the parts are called tu)o 
thirds (h. 

3. When any number or thing is divided into ^bur equal parts, 
one of the parts is called one fourth (J) ; three of the parts, three 
fourths (J). 

4. When any number or thing is divided into fve eaual parts, one 
of the parts is called one fifh {\) ; ttoo parts, two fifihs (|) ; three 
parts, three ffihs (f ) ; and four parts, four fifths (-J). 

60. What is a fraction ? What is meant by one half of any number or 
thing ? Row is it written ? What is meant by one third, and how is it 
written 1 What by one fourth, and how written ? What by one fifth, and 
how written ? What by four fifths, and how written ? How do yon find one 
half of any number ? How one third ? How one fourth. ? &c. How many 
halves make a whole one 1 How many thirds ? How many fourths ? How 
manyfif&s? 
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68 QUESTIONS INVOLVING FRACTIONS. 

5. When any number or thing is divided into six equal parts 
what is one of the parts called ? Two parts ? Five parts ? 

6. When a number or thing is divided into 7 equal parts, 
what is 1 part called ? 2 parts ? 3 parts ? 4 parts ? 5 parts ? 
Gparts? 

7. When a number or thing is divided into 9 equal parts, 
what is 1 part called ? 2 parts ? 4 parts ? 5 parts ? 7 parts ? 
8 parts ? 

8. What is lAa(^of 4? Of 8? Of 16? Of 20? Of 28? 
Of 32? 

9.Wh8Aisliktrdo£d? Ofl2? Ofl5? Of27? Of30? 
Of 36? Of 60? 

10. What is Ifour^ of 8? Of 16? Of 20? Of 24? Of 
40? Of 48? Of 100? 

11. What is 1 ffth of 10? Of 25? Of 30 ? Of 35 ? Of 
45? Of 50? Of 55? Of 65? 

12. What is 1 sixth of 12? Of 18? Of 30? Of 42? Of 
60? Of 72? Of 90? 

13. How many fourths in 1 apple ? 

14. How many fourths in 2 apples? In 3 apples? In 8 
apples? In 16 apples? 

15. How many fifths in 1 barrel of flour ? In 3 barrels? In 
5 barrels ? In 7 barrels ? In 9 barrels ? 

16. How many sixths in 1 bushel of wheat? In 4 bushels ? 
In 7 bushels ? In 9 bushels ? In 12 bushels ? 

17. James owns 3 fifths of a kite, and his brother Thomas the 
remainder. How many fifths does Thomas own ? 

Illustration. — Since there are 5 fifths in the kite, if James 
owns 3 fifths, there will remain for Thomas 5 fifths ({) less 3 fifths 
(|)=»2fifiJis.. Ans. 2 fifths. 

18. From a load of hay I sold 4 sevenths ; how many sev- 
enths remain ? 

19. John Jones found a large sum of money ; he gave 5 
eighths of it to the poor of the parish ; how much did he reserve 
for himself? 

20. John Smith gave 2 ninths of his farm to his son, 3 ninths 
to his daughter, and the remainder to his wife ; how many ninths 
did his wife receive ? 

Illustration. — Smce he gave 2 ninths (^) to his son, and 3 
ninths (|) to his daughter, he gave them both a-[-| = 4; and 
«ince there are 9 ninths (^) in the fimn, his wife must have re- 
ceived I — I «= i- Ana. ^. 
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21. In a certain school ^ of the pupils study gmmmar, -^ 
study arithmetic, ^ geography, and the remainder philosophy. 
What part of the school study philosophy ? 

22. J. Dow spends ^ of his time in reading, f in lahor, and f 
in visiting. How large a portion of his time remains for eating 
and sleeping ? 

23. If a yard of cbth cost 8 dollars, what cost f of a yard ? 
What cost f of a yara ? 

Illustkation. — If 1 yard cost 8 dollars, J of a yard will cost J of 
8 dollars s^ 2 dollars ; and if ^ of a yard cost 2 dollars, |- will cost 
three times as much, or 6 dollars. Ans. 6 dollars. 

24. If an acre of land cost 24 dollars, what will I- of an acre 
cost? What will f cost? 

25. When 96 cents are paid for a bushel of rye, whsA cost |^ 
of a bushel ? 

26. If -^ of a barrel of flour cost 2 doUarB, what cost f of a 
barrel? 

Illustration. — If \ cost 2 dollars, | will cost 4 times 2 dollars 
nc 8 dollars. Ans. 8 dollars. 

27. If ^ of an acre of land cost 24 dollars, what will ^ of an 
acre cost ? 

28. If ^ of a hogshead of molasses cost 11 dollars, what will a 
hogshead cost ? 

29. If f of an acre of land cost 21 dollars, what cost ^ of an 
acre ? What cost an acre ? What cost 10 acres ? 

Illustration.— If { cost 21 dollars, 1 will cost ^ of 21 dollars, 
and i^ of 21 dollars is S dollars ; and { will cost 8 times 8 dollars, or 
24 dollars, and 10 acres will cost 10 times 24 dollars, Cfr 240 dollars. 

Ans. 240 dollars. 

30. If -^ of a hogshead of sugar cost 18 dollars, what costs 1 
hogshead ? What cost 4 hogsheads ? 

31. If f of a barrel of apples cost 150 cents, what costs a 
.barrel ? What cost 10 barrels ? ♦ , 

32. When 49 dollars are paid for f^ of a ton of potash, what 
must be paid for 2 tons ? 

33. How many half-barrels of flour are there in 2 and a half 
(2i) barrels? 

Illustration. — Since 1 barrel contains 2 halves, 2 barrels will 
contain 2 limes 2 halves, or 4 halves, and the 1 half added makes 5 
halves. Ans. |. i 

34 How ^any half-bushels in 4^ bushels of oats ? In 5^ J 

bushels? In 7^ bushels? In 9^ bushels? ^ 
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85. How many eighths of a dollar m 2^ dollars ? In 4f dol 
&rs? In 7f dollars? In 9 j^ dollars ? In 12^ dollars ? 

36. How many tenths of an ounce in 4^ ounces ? In 5/^ 
ounces ? In 8^ ounces ? In 10^ ounces ? 

87. How many barrels of wine in 6 half (|) barrels ? 

Illustration. — Since it takes 2 halves to make one whole one, 
there will be as many whole barrels in 6 half4>arrels as 2 is contained 
times in 6, or 3 barrels. Ans. 8 barrels. 

88. How many firkins of butter in f firkins ? In ^ firkins ? 

89. How many whole numbers inJ^? InJ^? In^? 

40. How many whole numbers in-^? Inf? In^? Li^/? 

41. If a skein of silk is worth 8^ cents, what are 6 skeins 
worth? 

Illustration.-— If 1 skein is worth 8^ cents, 6 skeins are worth 
6 times as much; 6 times 3^ are equal to 6 times 8 and 6 times ^ ; 
6 times 3 «— 18 ; 6 times ^ <=» | .a 3 ; 18 cents -|- 3 cents =» 21 cents. 

Ans. 21 cents. 

42. Bought one pair of boots for ^ dollars ; what must I pay 
for 4 pairs ? For 8 pairs ? For 10 pairs ? For 12 pairs ? 

48. Paid 12j^ cents for one pound of doTes ;- what will 6 
pounds cost? 10 pounds? 12 pounds? 

44. If one pound of butter is worth 12 cents, what are 4j 
pounds worth? 

Illustration. — If 1 pound is worth 12 cents, 4 J pounds are 
worth 4^ times as much; 4^ times 12 cents are equal to 4 times 12 
cents and ^ of 12 cents; 4 times 12 cents are 48 cents, and -^ of 12 
cents is 6 cents ; 48 cents and 6 cents are 54 cents. Ans. 54 cfents. 

45. When lard is sold for 9 cents per pound, what must be 
paid for 7^ pounds ? For 8 J pounds ? For 9^ pounds ? 

46. Bought 1 pound of coffee at 16 cents ; what will 5 J pounds 
cost ? 8^ pounds ? 5^ pounds ? 6^ pounds ? 

47. If 1 yard of cloth is worth 20 cents, what is the value of 
16J yards ? 12J yards ? 8^ yards ? 11 J yards ? 

48. If 1^ bushels of com cost 120 cents, what will 1 bushel 
cost? 

Illustration. — Ij bushels = | bushels. Now, if | cost 120 
cents, ^ will cost |^ of 120 cents, or 40 cents; and |, or a whole bushel, 
will cost 2 times 40 cents, or 80 cents. Ans. 80 cents. 

; 49. If 2|. pounds of coffee cost 60 c^ts, what will 1 pound 
cost? 



CONTRACTIONS IN MULTIPLICATION. 61 

Illustration. — 2f pounds = V poo^^- I^ V c<»* 60 cents, \ 
will cost -^ of 60 cents, or 5 cents ; and f , or a pound, will cost 5 timed 
5 cents, or 25 cents. Ans. 25 cents. 

50. How many times will 60 contain 2f ? 

51. Paid 54 dollars for 7^ barrels of oil ; what cost one bar- 
rel? Ans. 7 dollars. 

52. How many limes is 7^ contained in 54 ? 

53. How many cords of wood at 5^ dollars per cord, can be 
bought for 66 dollars ? 

54. How many times will 66 contain 5^ ? 

55. Grave forty dollars for 6§ yards of broadcloth ; what cost 
1 yard ? 

56. How many times is 6§ contained in 40 ? 

57. The distance between two places is 110 rods. I wish to 
divide this distance into spaces of 5j> rods each. Required the 
number of spaces ? 
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CONTRACTIONS IN MULTIPLICATION. 

•1. To multiply by 26. 

Ex. 1. Multiply 876581 by 25. Ans. 21914525. 

OPERATION. Y^Q multiply by 100, by annex- 

4)87658100 ing two ciphers to the multipli- 

c^iciiAKnK -o J X cand; and since 25, the multi- 
219 14525 Product ^^^^\ ^^^^ ^ yj,,^ ^ 100, 

we divide by 4 to obtain the true product 

BuLS. — Annex two ciphers to the multiplicand, and dimde it by A, 

♦ If the principles on which these contractions depend are considered 
too difficult for the young pupil to understand at this stage of his progress, 
they may be omitted for the present, and attended to when he is fiurther 
advanced. 

61. The nde for multiplying by 25 ? The reason for the rule ? 
6 
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Examples fok Peactiob. 

2. Multiply 76589658 by 25. Ans, 1914741450. 

3. Multiply 567898717 by 25. Ans. 14197467925. 

4. Multiply 123456789 by 25. Ans, 3086419725. 

62. To multiply by 33i. 

Ex 1. Multiply 87678963 by 33J. Ans- 2922632100. 

OPERATION. We multiply by 100, as be^ 

3)8767896300 forie ; and since 83J, the multi- 

— plier, is only one third of 100, 

- 2922632100 Product. we divide by 3 to obtain the true 

product 

BuLiu — Annex two ciphers to the mtdtiplicand, and divide it by 3. 

Examples for Practice* 

2. Multiply 356789541 by 33^. Ans. 11892984700. 

3. Multiply 871132182 by 33f Ans. 29037739400. 

4. Multiply 583647912 by 33^. Ans. 19454930400. 

<3. To multiply by 125, 

Ex. 1. Multiply 7896538 by 125. Ans. 987067250. 

OPERATION. Y[e multiply by 1000, by an- 

8)789 6538000 nexing three ciphers to the 

ooTAfiTOKA -D J A. multiplicand; and since 125, the 

987067250 Product multipUer, is only one e^A^ of 

1000, we divide by 8 to obtam the true product. 

BuLE. — Annex three ciphers to the multiplicand, and divide it by 8. 
Examples for Practice. 

2. Multiply 7965325 by 125. Ans. 995665625. 

3. Multiply 1234567 by 125. Ans. 154320875. 

4. Multiply 3049862 by 125. Ans. 381232750. 

62. The rule for multiplying by SSJ ? The reason for this role ? — 63. The 
rule for multiplying by 125 ? The reason for the rule ? " 
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64. To multiply by any number of 9's. 

Ex. 1. Multiply 4789653 by 99999. ^ Ana. 478960510347. 

oFE&ATioN. By addinff 1 to any number 

478965300000 composed of nines, we obtain a 

4 7 8 9 6 5 3 number expressed by 1 with as 

many ciphers annexed as there 



478960510347 Product are nines in the number to 

which the 1 is added. Thus, 
999+1 == 1000. Therefore, annexing to the multiplicand as many 
ciphers as there are nines in the multipHer is the same as multiplying 
the number by -a multiplier too large by 1 , and subtracting the number 
to be multiplied from this enlarged product will give the true product. 

BuLE. — Annex as many ethers to ike multiplicand as there are 9's 
in the multiplier^ and from this number subtract the number to he mul- 
tipUed, 

Examples for Psaotioe. 

2. Multiply 1234567 by 999. Ans. 1233332433. 

3. Multiply 876543 by 999999. Ans. 876542123457. 

4. Multiply 999999 by 999999. Ans. 999998000001- 
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«5. To divide by 26. 

Ex. 1. Divide 1234567 by 25. Ans. 49382^^11. 

oPEBATioN. Multiplying the dividend by 4 makes 

1234567 it four times as great ; therefore, to ob* 

4 tain the true quotient, we must divide by 

100, a divisor four times as ^at as the 

4 9 3 8 2| 6 8 Quotient, true one. This we do by cutting off two 
figures on the right. 

BjJUi. — Multiply the dividend by 4, and divide the product by 100. 

Examples fob Practice. 

2. Mvide 9876525 by 25. Ans. 395061. 

3. Divide 1378925 by 25. Ans. 55157. 

4. Divide 899999 by 25. Ans. 35999^%. 

64. The rule for multiplying by any number of 9*8 ? The reason for the 
rule 1 — 65. The rule for dividing by 25 ? The reason for the rule 1 
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66. To divide by 33^. 

Ex. 1. Divide 67895^ by 33 J. Ans, 203686^^ 

OPERATION. ^ Multiplying the dividend by 3 makes 

6789543 i^ three times as ^reat ; therefore, to 

3 . obtain the true quotient, we must divide 

by 100, a divisor three times as great 

20368 6|29 Quotient aa the true one. This is done by cut- 
ting off two figures on the right. 

Rule. — MuUijdy the dividend by 8, and divide the product by 100. 

Examples for Pbaotice. 

2. Divide 987654321 by 33^. Ans. 29629629^^V 

3. Divide 8712378 by 33^. Ans. 261371^^. 

4. Divide 4789536 by 33^. Ans. 143686^^^. 
6. Divide 89676 by 33^. Ans. 2690t,2^V 
6. Divide 17854 by 33f Ans. 535^. 

67. To divide by 125. 

Ex. 1. Divide 9874725 by 125. Ans. 78997 A. 

OPERATION. Multiplying the dividend by 8 makes 

9874725 it eight tmies as great ; therefore, to ob- 

•»' 3 tain the true quotient, we must divide 

by 1000, a divisor eight times as great 

7 8 9 9 7|8 Quotient, as the true one. We do this by cut- 
ting off three figures on the right. 

Bulb. — Mtdtiply the dividend by 8, and divide the product by 1000, 

Examples fob Pbaotice. 

2. Divide 1728125 by 125. Ans. 13825. 

3. Divide 478763250^ by 125. Ans. 3830106. 
4 Divide 591234875 by 125. Ans. 4729879. 

5. Divide 489648 by 125. Ans. 3917^^1^7- 

6. Divide 836184 by 125. Ans. 6689AVlr- 

66. The rale for dividing by 33 J ? The reason for the rule ?— 67. The 
nile for dividingby 125 ? The reason for the rule ? 
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MISCELLANEOUS EXAMPLES, 

INTOLYING THE YOKEGOINa RULES. 

1. A bought 73 hogsheads of molasses at 29 dollars per 
hogshead, and sold it at 37 dollars per hogshead ; what did he 
gam ? . Aqs. 584 dollars. 

2. B bought 896 aeres of wild land at 15 dollars per acre, 
and sold it at 43 dollars per acre ; what did he gain ? 

Ans. 25088 dojlars. 

3. N. Gage sold 47 bushels of com at 57 cents per busheV 
which cost him only 37 cents per bushel; how many cents did 
he gain ? Ans. 940 cents. 

4m A butcher bought a lot of beef weighing 765 pounds at 11 
cents per pound, and sold it at 9 cents per pound ; how many 
cents did he lose ^ Ans. 1530 cents. 

5. A tavemer bought 29 loads of hay at 17 dollars per load 
and 76 cords of wood at 5 dollars a cord ; what was the amount 
of the hay and the wood ? Ans. 873 dollars. 

6. Bought 17 yards of cotton at 15 cents per yard, 46 gallons 
of molasses at 28 cents per gallon, 16 pounds of tea at 76 cents a 
pound, and 107 pounds of coffee at 14 cents a pound ; what was 
the amount of my bill ? Ans. 4257 cents. 

7. A man traveledr 78 days, and each day he walked 27 miles ; 
what was the length of his journey ? Ans. 2106 miles. 

8. A man sets out fix)m Boston, to travel to New York, the 
distance being 223 miles, and walks 27 miles a day for 6 days 
in, succession ; what distance remains to be traveled ? 

Ans. 61 miles. 

9. What cost a farm (^ 365 acres at 97 dollars per acre ? 

Ans. 35405 dollars. 

10. Bought 376 oxen at 36 dollars per ox, 169 cows at 27 
dollars each, 765 sheep at 4 dollars per head, and 79 elegant 
horses at S75 dollars each; what was paid for all? 

Ans. 42884 dollars. 

11. J. Barker has a fine orchard, consisting of 365 trees, and 
each tree produces 7 barrels of apples, and these apples will 
bring him in market 3 dollars per barrel ; what is the income 
of the orchard ? Ans. 7665 dollars. 

12. J. Peabody bought of E. Ames 7 yards of his best broad- 
cloth at 9 dollars per yard, and in payment he gave Ames a one 

6* 
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hundred-dollar bill ; how many dollars must Ames return to 
Peabody ? Ans. 37 dollars. 

13. Bought of P. Parker a cooking-stove for 31 dollars, 7 
quintals of his best fish at 6 dollars per quintal, 14 bushels of rye 
at 1 dollar per bushel, and 5 mill-saws at 16 dollars each ; in part 
payment for the above articles, I sold him eight thousand feet of 
boards at 15 dollars per thousand ; how much must I pay him to 
balance the account ? Ans. 47 dollars. 

14. In 1 day there are 24 hours ; how many in 57 days ? 

Ans. 1368 hours. 

15. In one pound avoirdupois weight there are 16 ounces ; how 
many ounces are there in 369 pounds ? Ans. 5904 ounces. 

16. In a square mile there are 640 acres ; how many acres 
are there in a town which contains 89 square miles ? 

Ans. 56960 acres. 

17. What cost 78 barrels of apples at 3 dollars per barrel ? 

Ans. 234 dollars. 

18. Bought 500 barrels of flour at 5 dollars per barrel, 47 hun- 
dred weight of cheese at 9 dollars per hundred weight, and 15 
barrels of salmon at 17 dollars per barrel ; what was the amount 
of my purchase ? Ans. 3178 dollars. 

19. Bought 760^ acres of land at 47 dollars per acre, and sold 
J. Emery 171 acres at 56 dollars per acre, J. Smith 275 acres at 
37 dollars per acre, and the remainder I sold to J. Kimball at 75 
dollars per acre ; how much did I gain by my sales ? 

Ans. 7581 dollars. 

20. Bought a hogshead of oil containing 184 gallons, at 75 cents 
per gallon ; but 28 gallons having leaked out, I sold the remain- 
der at 98 cents per gallon ; did I gaii) or lose by my bargain ? • 

Ans. 1488 cents, gain. 

21. Bought a quantity of flour, for which I gave 1728 dollars, 
there being 288 barrels ; I sold the same at 8 dollars per barrel ; 
how mu^h did I gain ? Ans. 576 dollars. 

22. Purchased a cargo of molasses for 9212 dollars, there 
being 196 hogsheads ; I sold the same at 67 dollars per hogs- 
head ; how much did I gain on each hogshead ? 

Ans. 20 dollars. 

23. A farmer bought 5 yoke of oxen at 87 dollars a yoke ; 37 
cows at 37 dollars each ; 89 sheep at 3 dollars apiece. He sold 
the oxen at 98 dollars a yoke ; for the cows he received 40 dollars 
each ; and for the sheep he had 4 dollars apiece. How much did 
he gain by his trade ? Ans. 255 dollars. 
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24. The sum of two numbers is 5482, and the smaller number 
is 1962 ; what is the larger ? Ans. 3520. 

25. The difference between two numbers is 125, and the 
smaller number -is 1482 ; what is the greater ? Ans. 1607. 

26. The difference between two numbers is 1282, and. the 
greater number is 6958 ; what is the smaller ? Ans. 5676. 

27. If the dividend is 21775, and the divisor 871, what is 
the quotient ? Ans. 25. 

28. If the quotient is 482, and the divisor 281, what is the 
dividend? Ans. 135442. 

29. If 144 inches make 1 square foot, how many square feet 
in 20736 inches ? Ans. 144 feet 

30. An acre contains 160 square rods ; how many square rods 
in a farm containing 769 acres ? Ans. 123040 rods. 

31. A gentleman bought a house for three thousand forty* 
seven dollars, and a carriage and span of horses for five hundred 
seven dollars. He paid at one time two thousand seventeen 
dollars, and at another time nine hundred seven dollars. How 
much remains due ? ' Ans. 630 dollars. 

32. The erection of a factory cost 68,255 dollars ; supposing 
this sum 4.0 be divided into 365 shares, what is the value of 
each ? Ans. 187 dollars. 

33. Bought two lots of wild land; the first contained 144 
acres, for which I paid 12 dollars per acre ; the second contained 
108 acres, which cost 15 dollars per acre. I sold both lots at 
18 dollars per acre ; what was the amount of gain ? 

Ans. 1188 dollars. 
84. Sold 17 cords of oak wood at 6 dollars per cord, 36 cords 
of jnaple at 3 dollars per cord, and 29 cords of walnut at 7 dol- 
lars per cord. What was the amount received ? 

Ans. 413 dollars. 

35. Daniel Bailey has a fine farm of 300 acres, which cost 
him 73 dollars per acre. He sold 83 acres of this farm to Minot 
Thayer, for 97 dollars per acre ; 42 acres to J. Russel, for 87 
dollars per acre ; 75 acres to J. Dana, at 75 dollars per acre ; 
aqd the remainder to J. Webster, at 100 dollars per acre. What 
was his net gain ? Ans. 5430 dollars. 

36. J. Gale purchased 17 sheep for 3 dollars each, 19 cows 
at 27 dollars each, and 47 oxen at 57 dollars each. He s«ld his 
purchase for 3700 dollars. What did he gain ? 

Ans. 457 dollars. 

37. Purchased 17 tons of copperas at 32 dollars per ton. I 
sold 7 tons at 29 dollars per ton, 8 tons at 36 doUsu^ per ton. 
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and the remainder at 25 dollars per ton. Did I gain or lose, and 
how much ? Ans. 3 dollars, loss. 

38. John Smith bought 28 yards of broadcloth -at 5 dollars 
per yard ; and, having lost 10 yards, he sold the remainder at 9 
dollars per yard. Did he gain or lose, and how much ? 

Ans. 22 dollars, gain. 

39. Which is of the greater value, 386 acres of land at 76 
dollars per acre, or 968 hogsheads of molasses at 25 dollars per 
hogshead ? Ans. The land, by 5136 dollars. 

40. Bought of J. Low 37 tons of hay at 18 dollars per ton. 
I paid him 75 dollars, and 12 yards of broadcloth at 4 dollars 
per yard. How much remains due to Low ? 

Ans. 543 dollars. 

41. A purchased of B 40 cords of wood at 5 dollars per cord, 
9 tons of hay at 17 di^lars per ton, 19 grindstones at 2 dollars 
apiece, 37 yards of broaddoth at 4 dollars per yard, and 16 
barrels of flour at 6 dollars per barrel ; what is the amount of 
A's biU ? ^ Ans. 635 dollars. 

42. John Smith, Jr., bought of R. S. Davis 18 dozen of 
National Arithmetics at 6 dollars per dozen, 23 dozen of Mental 
Arithmetics at 1 dollar per dozen, 17 dozen Family Bibles at 3 
dollars per copy ; what was the amount of the bill ? 

Ans. 743 dollars. 

43. R. Hasseltine sold to John James 169 tons of timber at 
7 dollars per ton, 116 cords of oak wood at 6 doUars per cord, 
and 37 cords of maple wood at 5 dollars per cord ; James has 
paid Hasseltine 144 dollars in cash, and 23 yards of cloth at 4 
dollars per yard ; what remains due to Hasseltine ? 

Ans. 1828 dollars. 

44. J. Frost owes me on account 375 dollars, and he has paid 
me 6 cords of wood at 5 dollars per cord, 15 tons of hay at 12 
dollars per ton, and 32 bushels of rye at 1 dollar per busheL 
How much remains due to me ? Ans. 133 dollars. 

45. Grave 169 dollars for a chaise, 87 dollars for a harness, 
and 176 dollars for a horse. I sold the chaise for 187 dollars, 
the harness for 107 dollars, and the horse for 165 dollars. 
What sum have I gained ? Ans. 27 dollars. 

46. Bought a farm of J. C. Bradbury for 1728 dollars, for 
which I paid him 75 barrels of flour at 6 dollars per barrel, 9 
cords of wood at 5 dollars a cord, 17 tons of hay at 25 dollars 
a ton, 40 bushels of wheat at 2 dollars a bushel, and 65 bushels 
of beans at 3 dollars a bushel ; how many dollars remain due to 
Bradbury ? Ans. 533 dollars. 
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UNITED STATES MONEY. 

68. Ullited Statel Honey, established bj Congress in 1796, is the 
legal currency of the United States. 

TABLE. 
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Simple Nnmbmy .that is, numbers whose units are all of a single 
kind or denomination, have thus far been made use of in this 
"work. 

The units or denominations of United States money increase 
from right to left, and decrease from left to right, in the same 
manner as do the units of the several orders in simple num- 
bers ; and may, therefore, be added, subtracted, multiplied, and 
divided in like manner as simple numbers. 

Dollars are separated from centa by a point ( • ) called a separor 
irix or decimal point ; the first two. places at the right of the point 
b^g cents; and the third place, miUs. Thus, $ 16.253 is read, 
sixteen dollars, twenty-five cents, three mills. 

Since cents occupy two places, the place of dimes and of cents, 
when the number of cents is less than 10, a cipher must be 
written in the place of dimes ; thus, .03, .07, ^^ 

The Coins of the United States oonsist of the double-eagle, 
eagle, half-eagle, quarter-eagle, three dollars, and dollar, made of 
qold ; the dollar, half-dollar, quarter-dollar, dime, half-dime, and- ** 
three-cent .piece, made of silver ; a three^nt piece, made of; 
nickel; the cent and two cent pieces, made of bronze. 

NoTB 1. — Mill is from the Latin word miUe (one thousand) ; Cent, finom 
centum (one hundred) ; Dime, from a French word signifying a tithe or tenth. 

68. What is Uiiited States money ? Repeat the table of United States 
money. What is a simple number ? The denominations of United States 
money ? How do they increase from right to left ? How are they added, 
subtracted, multiplied, and divided 1 How are dollars separated fix)m cents 
and mills 1 Why must a cipher be placed before cents,, when the number is 
less than 101 Why are two places allowed for cents, while only one is 
allowed for mills ? l^ame the coins of the United States. 
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The tenn Dollas Ib said to be derived from the Danish word Daler, and 
this from Lkde^ the name of a town, where it was first coined. 

The symbol $ represents, probably, the letter U written npon an B, denot- 
ing U. 8. (United States.) 

NoTB 2. — All the gold and silver coins of the United States are now made 
of one purity, nine parts of pure metal, and one part alloy. The alloy for 
the silver is ,pure copper ; and that for the gold, one part copper and one part 
silver. The cent and two cent pieces are now made of 96 parts of copper 
and 5 parts tin and zinc 

The standard weight, as fixed by present laws, of the eagle, is 258 grains, 
Troy; the silver dollar, 412^ grains; half-doll^, 192 grains; quarter- 
dollar, 96 grains ; dime, 38f grains ; half-dime, 19^ grains ; silver three 
cent piece, H^'^ grains; and the cent, new coinage, 48 grains. 

Note 3. — The currency of Canada, Nova Scotia, and New Bruns- 
wick, like that of the United States, has for its unit the dollar, consisting 
of 100 cents. 

BEDUCTION. 

6B« Rednetion of United States Money is changing the nnits of 
one of its denominations to units of another, of equsl value. 

70* To reduce from a higher to a lower denomination. 

Ex. 1. ^duce 25 dollars to cents and mills. 

Ans. 2500 cents, 25000 mills- 

OPERATIOK. 

2 5 dollars. 

100 We midtiply the 25 hy 100, he- 

o K f\ f\ X cause 100 cents make 1 dollar ; and 

^ U U cents. K^uitiply the 2500 by 10, because 10 



mills make 1 cent. 



2 5 mills. 
Or thus, 25 00 mills. 



Rule. — To reduce dollars to centSj annex two ciphers ; to reduce 
dollars to mUlsj annex three* ciphers ; and to reduce cents to nUUSf 
annex ONE cipher. 

NoTB. — Dollars, cents, and mills, expressed by a single nnmber, are 
reduced to mills by merely removing the separating point; and dollars and 
cents, by annexing one cipher and removing the separatrix. 

71* To reduce from a lower to a higher denomination. 

Ex. 1. Reduce 25000 mills to cents and dollars. 

Ans. 2500 cents, $ 25. 

69. What is reduction of United States Money ? — 70. What is the rule 
for reducing dollars to cents and mills ? The reason for the rule ? How do 
you reduce dollars and cents to cents, or dollars, cents, and mills, to mills ? 
The reason for this rule ? 



AODmON. 
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OFEBATION. 

10 )25000 mill8. 
10 0)2500 cents. 



We diride the 26000 by 10,becauBe 
10 mills makes 1 cent ; and divide the 
2500 by 100, because 100 cents make 
1 dollar. 



2 5 dollars. 

Orthus,2 5|0 0|0inms. 

Rui<£. — To reduce miUa to cents, cut off ONE figure on the right; 
to reduce cents to dollars, point off two figures; and to reduce mills to 
dollars, point off three figures, 

ExAldCPLES FOB PbACTIOE. ^ ^ 

1. Bedace $ 125 to cents. Ans. 12500 centi 

2. Bedace $ 345 to mills. 

3. Reduce 297 mills to cents. 

4. Reduce 2682 mills to dollars. 

5. Reduce 4123 cents to dollars. 

6. Reduce $ 156.29 to cents. 

7. Reduce $ 16.428 to mills. 



8. Reduce $ 9,87 to mills. 



ADDITION. 



Ans. 12500 centi 
Ans. 345000 mills. 
Ans. $0,297. 
Ans. $ 2.682. 
Ans. $41.23. 
Ans. 15629 cents. 
Ans. 16428 mills. 
Ans. 9870 mills. 



'■ r.. 



72t Rule. — Write dollars, cents, and ndUs, so that units ofthe/f /^ 
same denomination shall stand in the same column. 

Add as in addition of simple numbers, and place the separating point 
direcdy under that above. 

Proof. - — The proof is the same as in addition of sunple num* 
bers. 



Examples fob Fbactice. 



/^^ 



1. 

• ot8.m. 
45.243 
13.8 9 6 
9 3.5 1 6 
5 2.3 43 

Ans. 2 4.9 9 8 



2. 

9 ots. m. 

7 5.6 4 3 
16.8 9 7 
43.816 
5 8.3 1 3 

1 9 4.6 6 9 



3. 

S ots. in* 

1 6.7 5 
1 4.0 3 
1 8.7 1 9 
9 7.0 9 

1 4 6.4 3 6 



4. 

$ ots. 

147.8 6 
7 8 9.5 8 
49 6.3 7 
9 1 1.3 4 

2 3 4 5.1 5 



71. What is the rule for reducing mills to cents ? ' For cents to dollars? 
Mills to dollars ? The reason for each ? — 72. How must the numbers be 
written down in addition of United States money? How added? How 
pointed off? The role ? 



72 UNITED STATES MONEY. 



5. 


6. 


7. 


8. 


• eto.m. 


• et*.Di. 


• eti-m. 


• eta. DL 


7 8 6.7 1 3 


87.05 9 


9 1.7 6 3 


7 8 6.7 1 3 


1 7 6.0 7 1 


3 7.8 1 


8 4.1 6 1 


3 4 5.6 7 8 


6 6 7.8 1 9 


81.47 5 


1 0.0 7 


9 7.0 1 7 


1 2 3.4 5 6 


40.078 


5 3.6 1 5 


8 6 1.0 9 


7 8 9.0 1 2 


2 1.1 5 6 


8 1.1 7 6 


123.476 


345.678 


8 1.1 7 7 


8 2.8 1 7 


9 8 7.016 


9 1.2 3 4 


83.6 21 


5 3.1 9 6 


8 45.7 05 


7 1 8.9 5 


2 8.0 9 3 


4 1.5 7 


3 5 7.0 9 1 



9. Bought a coat for $17.81, a vest for $3.75, a pair of 
pantaloons for $ 2.87, and a pair of boots for $ 7.18 ; what was 
the amount? Ans. $31.61. 

10. Sold a load of wood for seven dollai^ six cents, five 
bushels of com for four dollars seventy-five cents, and seven 
bushels of potatoes for two dollars six cents ; what was received 
for the whole ? Ans. $ 13.87. 

11. Bought a barrel of flour for $ 6.50, a box of sugar for 
$ 9.87, a ton of coal for $ 12.77, and a box of raisins for $ 2.50 ; 
what was paid for the various articles? Ans. $ 31.64. 

12. Paid $ 4.62 for a hat, $ 9.75 for a coat, $ 5.75 for a pair 
of boots, and $ 1.50 for an umbrella ; what was paid for the 
whole ? Ans. $ 21.62. 

13. A grocer sold a pound of tea for $0,625; 4 pounds of 
butter for $0.75; 4 dozen of lemons for $0.875 ; 9 pounds of 
sugar for $ 0.80 ; and, 3 pounds of dates for $ 0.375. What was 
the amount of the bill ? Ans. $ 3.425. 

14. A student purchased a Latin grammar for $ 0.75, a Virgil 
for $ 3.75, a Greek lexicon for $ 4.75, a Homer for $ 1.25, an 
English dictionary for $ 3.75, and a Greek Testament for $ 0.75 ; 
what was the amount of the bill? Ans. $ 15. 

15. Bought of J. H. Carleton a China tea-set for ten dollars 
eighty-two cents, a dining-set for nine dollars sixty-two cents 
five mills, a solar lamp for ten dollars fifty cents, a pair of vases 
for four dollars sixty-two cents five miUs, and a set of silver 
spoons for twelve dollars seventy-five cents ; what did the whole 
cost ? Ans. $ 48.32. 

16. Bought three hundred weight of beef at seven dollars 
seven cents per hundred weight, four cords of wood at six dollars 
four cents per cord, and a cheese for three dollars nine cents ; 
what was the amount of the biU ? Ans. $ 48.46. 
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SUBTRACTION. 

73* Bulb. -— Write the several denominaiwra of the subtrahend 
under the corresponding ones of the minuend. 

Subtract as in subtraction of svn^ numbers^ and place the separatrix 
directly under that above. 

Proof — The proof is the same as in sttbtraction o£ simple 
numbers. 

Examples fob Pbaotioe. 

1. 2. 3. 4. 

S eta* m. S cti. S otf. in. 9 ttik 

Mia. 61.585 471.81 156.003 141.70 
Sub. 19.1 9 7 1 5 8.1 9 1 9.0 9 9 0.91 

Bern. 42.388 813.62 136.994 50.79 



6. 7. 8. 

etB. in. 9 ots. m. 9 ' ' 

D 7 1 8 1 5.7 1 1 7 8 IJ 

Take 19.19 7 19.0 9 5 9 0.8 3 9 999.0 97 



9 otB* m. 9 ets. m. 9 ots. m. 9 ' 

Prom 7 1.8 6 1 9 1.0 7 1 8 1 5.7 1 1 7 8 1.3 3 



9. From $71.07 take $5.09. Ans. $ 65.98. 

10. From $ 100 take $ 17.17. Ans. $ 82.83. 

11. From one hundred dollars there were paid to one man 
seventeen dollars nine cents, to another twenty-three dollars 
eight cents, and to another thirty-three dollars twenty-five cents; 
how much cash remained ? Ans. $ 26.58. 

12. From ten dollars take nine mills. Ans. $ 9.991. 

13. A lady went ^ a shopping," her mother having given her 
fifty dollars. She purchased a dress for fifi;een dollars seven 
cents ; a shawl for eleven dollars ten cents ; a bonnet for seven 
dollars nine cents ; and a pair of shoes for two dollars. How 
much money had she remaining? Ans. $ 1474. 

14 From one hundred dollars there were taken at one time 
thirty-one dollars fifteen cents seven mills; at another time, 
seven dollars nine cents five mills ; at another time, fLye dollars 
five cents; and at another time, twenty-two dollars two cents 
seven mills. How much cash remained of the hundred dollars ? 

Ans. $34,671. 

73. How do yoa write down the numbers in subtraction of United States 
money? How subtract t How pointed off ? The rule? 
7 



74 UIOTED STATIS HONET. 

MTJLTIPUQATIOli. 

74* SuLS. -«- J&fub^y M •» mykiplicaiion ofimpU nianbav. 
The product vM he in the lowest denommadon in U^ question^ tsMdk^ 
wtt»$i iejpointed off us in reduction of VhUed States money. (Art. 71.) 

iVoq/I — The proof is the same as in multiplication of simple 
luimbers* 

Examples fob Pbaotioe. 

1. What will 143 barrels 2. What will 144 gallons 

of flt>ur cost at $7.25 per of oil cost at $1,625 a gal< 
' barrel ? Ans. $ 1036.75. Ion ? Ans. $ 234. 

OPKRATKXSr. OVKtULtV&9* 

Mnltiplicand $7.2 5 Multiplicand $1,6 2 5 

Multiplier 143 M^ltipUer 144 

2175 6500 

2900 6500 

725 1625 



Pioduct $10 8 6.7 5 Product $23 4,0 00 

8. What will 165 galkxis of md^kssea cost at $0.27 a gal- 
lon? Ans. $ 44.55. 

4. Sold 73 tons of timber at $ 5.68 a ton \ what was the 
amount ? Ans. $ 414.64. 

5. What will 43 rakes cost at $0.17 apiece? Ans. $ 7.31. 

6. What will 19 bushels of salt cost at $ 1.625 per bushel ? 

Ans. $30,875. 

7. What will 47 acres of land cost at $37.75 per acre ? 

Ans. $ 1774.25. 

8. What will 19 dozen penknives cost at $0,375 apiece ? 

Ans. $ 85.50. 

9. What n the yahie of 17 chests of soncliong tea^ each weigh- 
ing 59 pounds, at $ 0.67 per pound ? Ans. $ 672.01. 

10. When 19 cords ^ wood are sold aM^.63 per cord, 
what is the amount ? An^ $ 106.97. 

11. A merchant sold 18 barrels of pork, each weighing"200 
pounds, at 12 cents 5 mills a pound ; what did he receive ? 

Ans. $ 450. 

74. How do joTi arrange the mnlliplicaiid and multiplier in mnltiplicatioii 
of United Stetes money % How mnltiply ? Of what denomination is tfie 
product ? How muAt it be pcdnfeed off ? Bepeat the role. 



DIVISION. 
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12. What cost ia2 tons of hay at $ 12.125 per ton ? 

Ana. $ 1600.5a 

13. A fanner sold one lot of land, containing 187 acres, at 
$ 87.50 per acre ; another lot, containing 89 acres, at $ 137.37 
per acre ; and another lot, containing 57 acres, at $ 89.29 per 
acre ; what was the amount received &r the whole ? 

An&$ 24327^6: 
DIVISIOlt 

75» Bulb. — Divide as in division ofsin^ numben. 
The quotient wiU be in the lowest denomination of the dividend, which 
must he pointed off as in reduction of United States money. (Art. 71.) 

NoTB. -^ When the dividend consists of dollars only, and is either smaller 
than the divisor or cannot be divided by it withotit a remainder, reduce it to 
a lower denomination by annexing two or three ciphers, as the case may 
reqmre, and the quotient will be cents or mills acooroingly. 

Pnoo/I— The proof is the same as in divisioa of idmple 
numbera. 

Examples fob Pbaotioe. 

1. If 59 yards of cloth cost 2. Purchased 68 ounces of 

$ 90.27, what will 1 yard cost ? indigo for % 17. What did I 
Ans. $ 1.53« give per ounce ? 

Ans. $ 0.25. 

OFBRATIOir. OFESATIOK. 

niTidfind. $. DiTid«nd. •• 

DiTkor 5 9 ) 9 0.2 7 ( 1.5 3 Qnoltant niviior 68) 1 7.00 (0.25 ilMoHmA 



59 

312 
295 




fXZ^ 



/li 



177^ 
177 

3. If 89 acres of 
acre? 




5793, what is the value of 
Ans. $ 137.37. 

4. When 19 yards of cloth are sold for $ 106.97, what should 
be paid for 1 yard ? Ans. $ 5.63. 



75. How do yon arrange the diyidend and diyisor in dirision of United 
States money 1 How divide ? Of what denomination is the quotient ? How 
pointed off? How do yoa proceed when the dividend is dollars only, and is 
eiliier smaller than the dirisor or cannot be divided by it withoat a rtmaiiii- 
derl Themle? 



76 UiaTED STATES MOIiEY. 

6. Gave $ 22^0 for 18 barrels of apples ; what was pdd fof 
1 barrel? For d barrels? For 10 barrels? 

Ans. $ 20 for alL 

6. Bought 153 pounds of tea for $ 90.27 ; what was it per 
pound? Ans. $0.59. 

7. A merchant purchased a bale of doth, containing 73 yards, 
for $ 414.64 ; what was the cost of 1 yard ? Ans. $ 5.68. 

8. If 126 pounds of butter cost $ 16.38, what will 1 pound 
cost? Ajqs. $0.13. 

9. If 63 pounds of tea cost $ 58.59, what will 1 pound cost ? 

Ans. $0.93. 

10. If 76 cwt of beef cost $249.28, what will 1 cwt cost? 

Ans. $3.28. 

11. If 96,000 feet of boards cost $ 1120.32, what will a thou- 
sand feet cost ? Ans. $ 11.67. 

12. Sold 169 tons of timber for $ 790.92 ; what was received 
for 1 ton ? Ans. $ 4.68. 

13. When 869 tons of potash are sold for $ 48910.95, what is 
received for 1 ton ? Ans. $ 132.55. 

14. For 19 cords of wood I paid $ 109.25 ; what was paid for 
1 cord 1 Ans. $ 5.75. 

PBAOTIOAL QUESTIONS BY ANALYSIS. 

76» Analysis is an examination of a question by resolving 
it into its parts, in order to consider them separately, and thus 
render each step in the solution plain and intelligible. 

77. The price of one pound, yard, bushel, &c., being 
given, to find the price of any quantity. 

Rule. -«- Multiply the price hy the quantity. 

Ex. 1. If 1 ton of hay cost $ 12, what wiU 29 tons cost? 

> Ans. $ 348. 

Illustration. — Since 1 ton costs $12, 29 tons will cost 29 times 
as much: $ 12 X 29 » $ 848. 

2. If 1 bushel of salt cost 93 cents, what will 40 bushels cost ? 
What will 97 bushels cost ? Ans. $ 90.21. 

77. The price of 1 pound, &c., being given, how do you find the price of 
any quantit J ? The reason for this rule ? 



ANALYSIS. 7T 

8. If 1 bushel of apples cost $ l.GS, what will 5 bushels cost ? 
What will 18 bushels cost ? ^ Ans. $ 29.70. 

4. If 1 ton of clay cost $ 0.67, what wiU 7 tons cost ? What 
will 63 tons cost? Ans. $42.21. 

5. When $ 7.83 are paid for 1 cwt of sugar, what will 12 cwt 
cost ? What will 93 cwt. cost? Ans. $ 728.19. 

6. When $ 0.09 are paid for 1 lb. of beef, what will 12 lb. 
cost ? What wiU 760 lb. cost ? Ans. $ 68.40. 

7. A gentleman paid $ 88.37 for 1 acre of land ; what was 
the cost of 20 acres ? What would 144 acres cost ? 

Ans. $5525.28. 

8. Paid $ 6.88 for 1 barrel of flour ; what was the value of 
9 barrels ? What must be paid for 108 barrels ? 

Ans. $787.64 

78. The price of any quantity being given, to find the 
price of a unit of that quantity. 

Bulb. — Divide the price hy the quantity, 

9. If 15 bushels of com cost $ 10.85, what will 1 bushel cost ? 

Ans. $0.69. 

iLLtrsTSATiOK. — SmcB 15 bushels cost $ 10.85, 1 bushel will cost 
one fifteenth part of $ 10.35 ; and one fifteenth of $ 10.85 «=» $ 10.85 
^15^«$0.69. 



10. Bought 65 barrels of flour for $ 422.50 ; what cost one 
barrel ? What cost 15 barrels ? Ans. $ 97.50. 

11. For 45 acres of land a fanner paid $ 2025 ; what cost 1 
acre ? What 180 acres ? Ans. $ 8100. 

12. For 5 pairs of gloves a lady paid $ 8.45 ; what cost 1 
pair ? What cost 11 pairs ? Ans. $ 7.59. 

' 18. If 11 tons of hay cost $21450, what will 1 ton cost? 
What will 87 tons cost? Ans. $1696.50. 

14. When $ 60 are paid for 8 dozen of arithmetics, what wiU 
1 dozen cost ? What will 87 dozen cost ? Ans. $ 652.50. 

15. Gave $ 5.58 for 9 bushels of potatoes ; what wiU 1 bushel 
cost ? What will 48 bushels cost ? * Ans. $ 26.66. 

16. Bought 5 tons of hay for $85 ; what would 1 ton cost? 
What would 97 tons cost ? Ans. $ 1649. 

78. How do Toa find the price of 1 ponnd, &c, the price of any qnanti^ 
being given 1 The reason for this role ? 
7* 
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17. If J. Ladd wiU seU 20 ih. of buttw f<H* $3.80, what 
should he charge for 59 lb. ? Ans* $ 11.21. 

18. Sold 27 acres of land for $ 472.50 ; what was the price of 
1 acre? What should be'giyen for 12 acres ? Ans. $210. 

19. Paid $39.69 for 7 cords of wood; what will 1 cord cost? 
What will 57 cords cost ? Ads. $ 323.19. 

20. Paid $ 10.08 for 144 lb. of pepper; what waa the price 
of 1 pound ? What cost 359 lb. ? Ans. $ 25.13. 

21. Paid $77.12for8«71b.of rice; what costllb.? What 
cost 359 lb. ? Ana. $ 32.31. 

22. J. Johnson paid $ 187.53 for 987 gal of molasses ; what 
eost 1 gaL? What cost 329 gaL? Am. $ 62.51. 

23. For 47 bushels of salt J. Ingersoll paid $ 26.32 ; what 
cost 1 bushel ? What cost 39 bushels ? Ans. $ 21.84. 

79. The price of any quantitf and the price of a unit 
of that quantity being giyen, to find the quantity. 

Bulb. — DivicU the whole price by the price of a unit of the quantity 
required. 

2L If I expend $ 150 for coal at $ 6 per ton, how many tons 
can I purchase ? Ans. 25 tons. 

IixusTKATiON. *- Since I paj $ 6 fer 1 ton^ I can purchase as many 
tons with S 1 50 as $ 6 is contamed times in$150; $150-^$6»25; 
therefore I can purchase 25 tons. 

25. At $5 per ream, how many reams of paper can be bought 
for $ 175 ? Ans. 35 reams. 

26. At $ 7.50 per barrel, how many barrels of flour can be 
obtained for $ 217.50 ? Ans. 29 barrels. 

27. At $ 75 per ton, how many tons of iron can be purchased 
for $4875 ? Ans. 65 tons. 

28. At $ 4 per yard, how many yards of cloth can be bought 
for $ 1728 ? Ans. 432 yards. 

29. How many hundred weight of hay can be bought for 
$ 9.66, if $ 0.69 are paid for 1 hundred weight ? 

Ans. 14 hundred weight. 

80. If $ 66.51 are paid for flour at $ 7.39 per barrel, how 
many barrels can be bought ? Aiis. 9 barrels. 

31. Paid $ 136.50 for wood, at $ 8.25 per cord ; how many 
cords did I buy ? Ans. 42 cords. 

79. How do jon find the quantity, the price of 1 pound, &&, being given f 
The reason for the rule ? 
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BILLS. 

80t A BUI is a paper, ^ven by mercliants, oontkining a state* 
ment of goods sold, and their prices. 

An IflTOiCO is a bill of merchandise shipped or forwarded to a 
purchaser, or selling agent. 

The Date of a bill is the time and place of the transaction. 

The bill is against the party owing, and in faffor of the party 
who is to receire the amount due. 

A bill is receipted when the feceiving of the amount due is 
acknowledged by the party in whose favor it is. A clerk, or any 
other authorized person, may, in his stead, receipt for him, as in 
biU 2. 

When the biH is in the form of an account, containing itemi 
of debt and credit in its settlement, it is required to &id ih» 
difference due, or balance, as in bill 5. 

What is the cost of each article in, and ihe amount due of, 
each of ihe following bills ? 

(1.) New York, May 20, 1856. 

2>r. John Smith, 

Sought of Somes & Oridlet, 
82^ ^a&. T&nryperance Wine, at $ 0.75 
89 « PoH da. « .92 

M pairs Silk Gloves, « .50 

$155.88. 

deceived payment. 

Somes & Gbidlkt. 



(2.) 


PhOaddphia, March!, 1857. 


Mr. Levi Wicbsteb, 






BoughtofjAUES Fbankland, 


6 Ihs. Chocolate, 


at $0.18 


12 « Flour, 


" . .20 


6 pairs Shoes, 
30 lbs. Candles, 


« 1.80 


« .26 




$22.08. 


Seceived payment. 




James Frakkland, 




by Enoch Osgood. 



80. What 19 a bill ? What is an inyoice 1 When is a bill against, and 
when in fayor, of a party ? How is a bill receipted ? 



{ 
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UNITED STATES MONET. 



(3.) 
Mr. WiLUAM Gbsenleaf, 



Sl Loaity March \% 1856. 
JS^tf^A^o/* Moses Atwood. 



S^ShmeU^ 


at 


$0.50 


18 A>tr«, 


a 
a 


.86 
IhOO 


23 Handsaws^ 


a 


8.50 


14 Hcmimersj 


a 


.62 


12 MiU^wty 


a 


12.12 


A^cwLlron, 


a 


12.00 



$ 1105.02. 



(4) BotUmy June 5, 1856. 

Mr. Amos Dow, 

Bought of Lord & Gbeenleaf, 

37 Gietts Green Teoy at $23.75 

42 « .Bfac* cto. <« 17.50 

43 Casks Wine, « 99.00 
12 Oraltes Liverpool Ware, *« 175.00 
19 m. Genesee Flaur, " 7.00 
^Zhu.Bye, « 1.52 

— $8138.71 



(5.) 
Jc 



Mr. John Wadb, 
1855. 



San Francisco, Mag 18, 1856. 
To Ater, Fitts, & Co., Dr. 



Apr. 
Aug. 



Nov. 1* 

1856. 
Jan. 1. 

Feh.lO. 
Apr. 3. 



To SO pairs Hose, 
« 17 " Boots, 
« 19 « ^ioes, 
« 23 « Ghves, 



at 

u 
u 



$1.20 

3.00 

1.08 

.75 



$184.77 



Or. 



27 Toung Readers, 
10 Greek Lexicons, 
7 Wehster^s Bictionariesy 

19 Fdio BiNes, 

20 ^'estom^nto, 



at 

a 

a 



$0.20 

3.90 

4.75 

2.93 

.37 



$140.72> 
$44.0^. 



Balance due A, F., & Co. 
Received pagmenty 

Ateb, Fitts, & Co. 



LEDGEB ACCOUNTS. 81 

LEDGER ACCOUNTS. 

81* A Ledger is the principal book of accounts among mer- 
chants. In it are brought together scattered items of account^ 
oflen making long columns. As a rapid waj of finding the 
amount of each, accountants generally add more than one column 
at a single operation. (Art. 24) 

The examples below may be added both by the usual method 
and by that which is more rapid. 



1. 


2. 


8. 


4 


• eta. 


• eti. 


• eta. 


• etb 


6.7 5 


1.05 


71.10 


100.88 


8.15 


7.0 8 


8 5.60 


820.13 


6.3 7 


6.8 8 


21.40 


280.47 


1 0.1 3 


6.5 


10 0.5 


1 5 1.5 3 


6.0 5 


8.2 5 


6 2.7 5 


.9 2 


12.5 


8.19 


13.13 


11.0 8 


8J0 


1.18 


1.8 7 


4 9.18 


.6 3 


10.10 


16.0 2 


44.2 2 


1.3 7 


1 5.2 6 


19.28 


60.81 


. 2 2.0 


13.45 


168.^5 


6 2.7 5 


16.0 5 


6.17 


6 2 0.3 


3 5.15 


1.19 


.0 9 


- 7 5.0 


7 0.0 6 


.81 


1.18 


2 5.2 


1050.00 


10.0 


8.07 


5 8.81 


8 1 2 0.1 2 


11.88 


1 1.0 6 


8 3.19 


200.50 


A 2 


3 5.1 6 


17.0 


16.09 


9.17 


1 8.9 1 


10.8 8 


900.11 


.88 


10.0 3 


4 0.12 


1 8 2 5.5 


«.2 2 


3 0.0 


15.6 8 


105.10 


2.81 


1.8 8 


71.12 


8 5.4 6 


7.17 


2.76 


18.19 


67.68 


16.5 


1.2 5 


10.0 


81.17 


11.25 


^ 6.0 


18.2 


10.14 


.0 9 


2 5.5 


1 3.1 5 


75.00 


2 1.1 7 


12.0 2 


2 5.0 


12 0.00 


8 2.0 


19.17 


1 2.5 5 


114.0 9 


14.0 6 


3 2.4 3 


1 1 1.1 


212.63 


2 0.5 


46.37 


2 3 5.8 8 


10800.48 



81 . What is a ledger ? How may ledger columns be added rapidly ? 



82 KEDUCnON. 

BEDUCTION. 

82. A Simple Homber is a nnit or a collection of nnits, either 
abstract^ or concrete of a single denomination ; thus, 1 dollar, 
9 apples, 12, are simple nwnbers. 

A CompoaDd Nnmber is a collection of concrete units' of several 
den(»ninatioti8, taken collectively ; thus, 12£ 18s. 9d. is a com- 
pound number. 

A DeDOminate Hnmber is any concrete number which may be 
changed to a different denomination. 

NoTB. — A Scale denotes the relations between the different units of a 
number. Simple nunbera have a umform scale of 10, bat compound nambers 
generally have a varying scale. 

8St Bednctioil is the chan^g of a number into one of a dif- 
ferent denomination, but of equ^ value. 

It is of two kinds, Seduction Descending and Reduction As- 
cending. 

Bednetion Dewending is the changing of a number of a higher 
denomination into one of a lower denomination ; as pounds to 
shillings, &c. It is performed by multiplication. 

Seduetioil AseendlDg is the changing of a number of a lower 
denomination into one of a higher denomination; as farthings 
to pence, &c It is the reverse of Reduction Descending, and 
is performed by division. 

ENGLISH MONEY. 
84» Englidl or Sterling Honey is the Current^ of England. 

TABLE. 



4 Farthings (qr. 


or far.) 


make 


1 Penny, 


d. 


12 Pence 




it 


1 Shilling, 


s. 


20 Shillings 




<( 


1 Pound, 


£. 


2 Shillings 




u 


1 Florin, 


£L 


10 Florins 




M 


1 Sovereign, 


80V. 
ftr. 




8. 




1 n= 


4 


dU 


1 


csa 


12 » 


48 


1 ». 


20 


^ 


240 * « 


960 



82. What is a simple number? A componnd number? — 83. What is 
reduction ? How many kinds of reduction ? What are they ? What is 
reduction descending ? Reduction ascending ? — 84. What is English 
money? l^peat the tuble. / 
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Note 1. — £ stands for the Latin word lihra, signifying a pound ; «. for 
^oHdus, a shilling ; d. for denariuBt a penny ; gr, for qidodrans, a quarter. 

Note 2. — Farthings are sometimes expressed in a fraction of a penny ; 
thus, 1/ar. = i d. ; 2Jiir. = 4 d. ; 3/ar. = | d. 

Note 3. — The usual current value in United States money of the sov- 
ereign, the gold coin representing a pound sterling, is $ 4^4. 1^ guixiea, 
or 21 shilling gold piece, is no longer coined. 

Note 4. — The term sterling is probabW from EasUrUng, the popular 
name of certain early German traders in England. 

Mental Exebcisbs. 

1. How many farthings in 3 pence ? In 9 pence ? 

2. How many pence in 2 shillings ? In 6 shillings ? 

3. How many shillings in 7 pomids ? In 10 pounds ? 

4. How many pence in 8 farthings ? In 24 farthings ? 

5. How many shillings in 24 pence ? In 60 pence ? 

6. How many pomids in 40 shillings? In 80 shillings ? 

EXEBOISES FOR THE SlATE» 

< 

85« To reduce firoiu a higher to a lower denomination. 

Ex. 1. How many farthings in 17£ 8s. 9d. 3far. ? 

OFERATIOir. 

1 7£ 8s. 9d. 3far. We multiply the 17 hy 20, because 

2 20 shillings make 1 pound, and to this 

^ ^ product we add the 8 shillings. We 

3 4 8 shillings. then multiply by 12, because 12 pence 

1 2 make 1 smiling, and to the product 

- - we add. the 9(L Again, we multiply 

4 1 o pence. \yy 4^ because 4 farthings make 1 pen- 

4 ny, and to this product we add the 



Ans. 1 6 7 4 3 farthings. ^ ^'^ ^^ ^^^^ ^^^^^ farthings. 

Rule. — Multiply the highest denomination given by the number re- 
quired of the next lower d&nominaiion to make one in the denomination 
multiplied, 7b this product add the corresponding denomination of the 
multiplicand, if there he any. Proceed in like manner, tiU the reduction 
is brought to the denomination required, y 

86. How do you reduce pounds to shillings ? Why multiply by 20? a 

How do you reduce shillings to pence ? Whv ? Pence to farthings ? Why? ^ 

Sovereigns to shillings ? The general rule for reduction descending ^ V 



/ 
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8Si To reduce from a lower to a higher denominatioii. 

Ex. 2. How many pouiidB in 16743 &rthings ? 

OPERATION. We divide by 4, because 4 fartJungs 

4)16743 far. make 1 penny, and the result is 4185 

^ pence, and the remainder, 8, is far- 

1 2 ) 41 80 d. 3tar. things. We divide by 12, because 12 

2 ) 3 4 8 s. 9d. pence make 1 shilling, and the result is 

I ' ' 848 shillings, and the 9 remaining is 

1 7 £ 8s. pence. Lastly, we divide by 20, be- 

Ans. 17£ 8s. 9d. 3far. "r!^ ^, ?^gl make l pound, and 

the result is 17£ 8s. ; and by annexing 
all the remainders to the last quotient, we &id the answer to be 17£ 
8s. 9d. 8far. 

Rule. — Divide the loweM given denomination by the number uMch it 
takes of that denomination to make one of the denomination next higher. 
The quotient thus obtained divide in like manner^ and so proceed untU 
U is brought to the denomination required* The last quotient^ with the 
remainders connected^ will be ike answer. . 

d. In 9£ 18s. 7d. how many pence ? 

4. In 2383d. how many pounds, &c ? 

5. How many £ulhing8 in 14£ lis. 5d. 2far. ? 

6. How many pounds in 13990far. ? 

TBOY WEIGHT. 

87* Troy Weight is the weight used in weighing gold, silver, and 
jewels. 

TABLE. 

24 Grains (gr.) make 1 Pennyweight, pwt. 

20 Fennyweightf •* 1 Ounce, oz. 

12 Ounces *• 1 Pound, lb. 



pwt. tP^' 

1-24 
ft. — 1 « 20 «- 480 

1 « It « 240 « 6760 

86. How do you reduce farthings to pence ? Why divide by 4 ? How 
do you reduce pence to shillings ? Why 1 Shillings to pounds ? Why ? 
Shillings to guineas* What is the general rule for reduction ascending? 
What is Troy Weight used for ? Repeat the table. 
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NoTB 1. — The oz. stands for onza, the Spanish for ounce. 

Note 2. — A grain or com of wheat, gathered out of the middle of the 
ear, was the origin of all the weights used in England. Of these grains, 32, 
well dried, were to make one pennyweight. But in later times it was thought 
sufficient to divide the same pennyweight into 24 equal parts^ still called 
grains. 

Note 3. — Diamonds and other precious stones are weighed by what is 
called Diamond Weight, of which 1& parts make 1 grain; 4 grains, 1 carat, 
I grain Diamond Weight is equal to ^ of a grain Troy. 

Note 4. — The Troy pound is the standard unit of weight adopted by the 
United States Mint, and is the same as the Imperial Troy pound of Great 
BritaixL 

Mental Exercises. 

1. How many gr. in 2pwt ? In lOpwt? 

2. How many pennyweights in 4oz. ? In 20oz. ? 

3. How many ounces in 21b. ? In 51b. ? In 101b. ? 

4. How many pennyweights in 48gr.? In 96gr.? 

5. How many ounces in 40pwt ? In 12ppwt ? 

6. How many pounds in 24oz. ? In 60oz ? In 120oz. ? 



EXEBCISES FOR THE SlATE. 

1. How many grains in 721b. 2. In 419887 grains, how 

lOoz. 15pwt. 7gr. ? many pounds ? 



OPERATION. 


OPERATION. 


7 2 lb. lOoz. ISpwt 7gr. 


24)419887gr. 


12 


20)17495pwt7gr. 


8 7 4 ounces. 
20 


1 2 ) 8 7 4 oz. ISpwt 


17 4 9 5^ pennyweights. 


7 2 lb. 20oz. 
Ans. 721b. lOoz. 15pwt 7gr. 


69987 




84990 




Anfl. 419 8 8 7 grams. 





87. What was the original of all weights in England ? How many of these 
grains did it take to make a pennyweight ? How many grains in a penny- 
weight now ? By what weight are diamonds weighed ?. What is the stand- 
ard at the mint ? How do yon r^ivce pounds to grains ? Give the reason 
of the operation. How do yon reduce grains to pounds ? 
8 
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8. How many grains in 76pwt 12gr. ? « 

4. How many pennyweights in 18d6gr. ? 

5. In 761b. 5oz. how many grains ? 

^ 6. In 440160 grains how many pounds ? 

7. How many pennyweights in 1441b. 9oz. ? 

8. How many pounds in 34740pwt ? 

9. How many pounds in 17895gr. ? • 

^ 10. In 31b. loz. 5pwt 15gr. how many grains ? 

11. A valuable gem weighing 2oz. 18pwt. 12gr. was sold for 
$ 1.37 per grain ; what was the sum paid ? ^ Ans. $ 1923.48. 

APOTHECABIES' WEIGHT. 
88t Apofheearles' Weight is used in mixing medicines. 
TABLE. 



20 Grains (gr.) 




make 


1 Scrapie, 




SCOT 9 


3 Scruplea 






«4 


1 Dram, 




dr. or 5 


8 Drams 






(1 


1 Ounce, 




oz. or 5 


12 Ounces 






U 


1 Pound, 




lb. or 9> 


' 








M. 




gt- 








dr. 


1 


ea 


20 




Ol. 




1 


— 8 


=. 


60 


lb 


1 


ea 


8 


-» 24 


c=> 


480 


1 « 


13 


ea 


96 


*» 288 


«a 


6760 



KoTB 1. — In this weight the pound, ounce, and gnun are the same as in 
Troy Weight 

NoTB 2. — Medicines are usnallj bonght and sold by Avoirdapois Weight 

NoTB 3. — Of fluids, 45 drops, or a common tearspoonfal, make about I 
fluid dram ; 2 common table-spoonfuls, about 1 fluid ounce. 

Meittal Exebcises. 

1. In 40 grains how many scruples ? In 60gr. ? In 120gr. ? 

2. In 5 scruples how many grains ? In lOsc. ? In 40sc ? 

3. In 3 drams how many scruples ? In lOdr. ? In 17dr. ? 

4. How many pounds in 48 ounces ? In 96oz. ? In 144oz. ? 

5. How many ounces in 24 drams ? In 64dr. ? In 96dr. ? 

88. For what is Apothecaries' Weight used ? What denominations of this 
weight are the same as those of Troy IfWght ? By what weight are medi- 
ciifes usually bought and sold 9 Bepeat the table. 
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EXEBOISES FOR THE SlATIB. 

1. In 401b. 8oz. 5dr. Isc. 7gr. 2. How many pounds in 

how many grains ? 234567 grains ? 

OFEBATION. OFEBATION. 

4 01b.8oz.5dr.lsc7gr. 20)234567gr. 
12 



48 8 ounces. 



3 ) 1 1 7 2 8 sc. 7gr. 



,ouuiic«5. 8 )3909 dr.l8C 

rrrr, 12)48 8oz. 5dr. 

3 9 9 drams. i 

3 401b. 8oz. 



1172ascruples. 

2 Ans. 401b. 8oz. 5dr. Isc. 7gr. 

Ans.2345 67 grains* 

8. How many scruples in 761b.? > 
^ 4. How many pounds in 218889 ? 

6. How many grains in 1441b. ? "^ 
^. How many pounds in 829440gr. ? 

7. In 121b 8S 35 19 18gr. how many grains? 

8. In 73178 grains how many pounds ? ^ 

9. In 7S 63 29 of tartar emetine, how many doses of 20gr. 
each?^; Ans. 188. 

AVOIRDUPOIS WEIGHT. 

89t Ayoildnpois Weight is used in weighing almost every kind 
of goods, and idl metals except gold and silver. 

TABLE. 

oz. 

lb. 

qr. 

cwt. 

T. 

<Mb dr. 

lb. 1 n= 16 

V' 1 » 16 «- 256 

cwt 1 «, 25 — 400 =- 6400 

T. 1 =» 4 — 100 =« 1600 — 25600 

1 « 20 =» 80 « 2000 « 82000 « 512000 

88. How do yon redace pounds to grains ? The reason for the operation ? 
How do you reduce grains toponnds ? The reason for the operation ? — 
89. For what is Avoirdupois Weight used 1 Becite the table. 



16 Drams (dr.) 


make 


1 Ounce, 


16 Ounces . 


,<« 


1 Pound, 


25 Pounds 


tc 


1 Quarter, 


4 Quarters 


u 


1 Hundred Weight, 


20 Hundred Weight 


M 


1 Ton, 
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NoTB 1. — In ewi. the c iCaodi for emhm, (be Latin for one hundred, and 
wt. for weight. 

NoTB 2. ^- The laws of most of the States, and common practice at the 

{>re8ent time, make 25 poaudi a quarter. Bat formerly, 29 poands were ai- 
owed to make a qaarter, 112 poands a handred, and 2240 poands a ton, as 
is still the standard of the United States government at the cnstom-honses. 

NoTB 3. -^ AToirdnpois is from the French avoir du poid, to have weight 

NoTB 4. — 1 ponnd Aroirdnpois « 7000 gr. Troj = llh. 2oz. 11 pwt 16 
gr. Troy; lib. Troy, or Apothecary = 5760gr. Troy =» 13oz. 2^1 dr. 
Avoirdnpois ; loz. Troy, or Apoth. =« 48jOgr. Troy = loz. l^^t ^r. Av. ; 
loz. Av. «= 437igr. Troy =* 18pwt. 5jgr. Troy ; Idr. Apoth. = 60gr. Troy = 
2^f'jdr. Av. ; Idr. Av. = 27iigr. Troy = Ipwt. 3j^. Troy ^* Ipwt. Troy = 
S4gr. Troy »if|of a dr. Av. ; Isc. Apoth. » 20 gr. Troy =»ff|of a dr. Ay. 

Mkbttal Exebcises. 

1. How many drains in doz. ? In 7oz. ? In lOoz. ? In 12oz.? 

2. How many ounces in 101b.? In 161b.? In 121b.? In 1001b.? 
d. How many pounds in 2 quarters ? In dqr. ? In 20qr. ? 

4. How many quarters in lOcwt ? In 16cwt ? In 17cwt. ? 

5. How many tons in 80cwt ? In lOOcwt ? In 600cwt ? 

6. How many hundred weight in 16qr. ? In 48qr. ? In 96qr. ? 

^ Exercises for the Slate. 

1. How many pounds in 176T. 2. In 3537901b. how 

17cwt. 3qr. 151b. ? many tons? 

OPERATION. OFEBATIOK. 

17 6T. 17cwt3qr. 151b. 25)3537901b. 
2 



4 )14151 qr. 151b. 
3537hmidredweight. 20 ) 3537 cwt. 3qr. 

17 6T.17cwt. 



14151 quai:t;eT8. 

2^ I76T. 17cwt 8qr. 151b. Ans. 

70770 ^ 

28302 

3 5 3 7 9 pounds^ Ans. 

89. How many poands are now allowed for a cwt., and how many for a quar- 
ter of a cwt., in most of the United States, in baying and selling articles by 
weight ? How many at the custom-houses ? How do yoa reduce tons to 
dradiB % Tl|8 reason for the operation 1 How do you redaoe drams to tons 1 
The reason for the operation 1 
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8. In 16T. 19cwt Oqr. 101b. lloz. 5dp. how many drams ? 

4. In 8681141 drams how many tons? 

5. In 679cwt how many pounds ? V 

6. In 679001b. how many cwt ? ^ 

7. What cost 17cwt 8qr. 181b. of beef, at 7 cents per 
povmd? Ans.$ 125.51. 

^8. What cost 48T, 17cwt of lead at 8 cents per pound ? 

^ Ans. $7816.00. 

CLOTH MEASURE. 

90* Qofh leasnn is used in measuring cloth, ribbons, lace, and 
other articles sold by the yard or ell. 

TABLE. 
2J Inches (hi.) make 1 Nafl, na. 



4 Nails "1 Quarter of a Yard, 

4 Quarters « 1 Yard, 

8 Quarters « 1 Ell Flemish, 



^5 
L*F. 



5 Quarters ^ 1 £11 English, E. E 

Ba. In. 

4K. 1 e. 24 

EP. 1 « 4 — 9 

yd. 1 « 8 -=> 12 «=. 27 

E.B. 1 — 11 « 4 «3 16 « 86 

1 — IJ « If «• 6 « 20 « 45 

Nora. —The Ell French is 6 quarters ; the £11 Scotch, 4qr. l^in. 

Mental Exercises. 

1. In 2 quarters how many nails ? In 5qr. ? In 8qr. ? In 
20qr. ? In 25qr. ? In SOqr. ? In 40qr. ? 

2. In 3 yards how many quarters ? In 7yd. ? In 8yd. ? 
In 14yd.? In 19yd.? In 100yd.? In 200yd.? 

3. How many quarters in 8 naUs ? In 20na. 7 In 48na. ? 

4. How many yards in 20 quarters ? In 40qr. ? In lOOqr. ? 

«, EXEBCISES FOB THE SlATB. 

1. How many nails in 47 yd. 2. In 765 nails how many 

8qr. Ina.? yards? 

90. For what is cloth measure used ? Repeat the table. Is the ell French 
longer or shorter than the ell English ? What makes an ell Scotch f 
8* 
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OTBBATIOM. OPBBATIOV. 

4 7 yd. 3qr. Ina. 4 ) 765 iul 

/ i 4)191 qr. Ina. 

191 quarters. Ans, 4 7 yd 8qr. In*. 

Aqb. 765 luub. 

S. In 1447d. Sqr. how many quarters? 
^ In 579 quarters how many yards ? 

5. In 17£. E. 4qr. Sua. how many nai]s? - 

6. In 359 nails how many ells English ? 

7. In 126yd. Oqr. 3na. how many nails? 

8. In 2019 nails how many yards ? 

9. What cost 49yd* 3qr. (^ doth, at $ 2.17 per quarter? 

Ans. $431.83. 

10. What cost 144yd. Iqr. 3na. of cloth, at 25 cents per nail? 
L Ans. $577.75. 

^ LONG MEASURE. 

91. UBfar or LoBg loisan is used in measuring distances in 
any direction. 

TABLE. 

12 Inches Qn.) make 1 Foot, ft. 

8 Feet « 1 Yard, yd. 

54 Yards, or IGJ Feet " 1 Rod, or Pole, rd. 

40 Rods « 1 Furlong, fur. 

8 Furlongs, or 820 Rods, <« 1 Mile, m. 

8 Miles '' 1 League, lea. 

69 J Miles (nearly) ** 1 Degree, deg. or \ 

860 Degrees " . 1 Circle of the Earth. 

It in. 

yd. 1 — 12 

rd. 1 » 8 « 86 

Aur. 1 « 5^ — 16^ » 198 

m. 1 n 40 = 220 » 660 » 7920 

1 1. 8 -. 820 » 1760 » 5280 — i 63860 

90. How do you reduce jotAb to nails 1 How do you reduce nails to yards f 
The reason for the operalion ? — 91. 0ow is linear or long measure used f 
Repeat the table. 
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NoTB 1. — 12 lines make 1 inch ; 4 inches, 1 hand ; € feet, I fathom ; -j^ 
of a degree of the circnmfereace of the earth, 1 knot, or geographical mile, 
eqaal to iH statute miles. 

NoTB 2. — The ycard is the gtandard unit of linear measure adopted by the 
United States goyemment, and it is the same as the imperial yard of Great 
Britain. A metres the unit of linear measure, as established by the French 
goyemment, is equal to about 39^^ £nglish inches. 

NoTB 3. — The English statute mile is the same as that of the United 
States, but that of other countries differs in yalue from it ; as the German 
short mile is equal to 6857 yards, or about 3 A- English miles ; the German 
long mile, to 10125 yards, or about 5{ English miles ; the f^sian mile, to 
8237 yards, or about 4^ English miles ; the Spanish common league, to 
7416 yards^ or a%oat 4^ English miles ; the Spanish judicial league, to 4635 
yards, or about 2f English miles. ' 

NoTB 4. — A degree of longitude is -^^ of any circle of latitude. As 
the circles of latitude diminish in len^h, tne degrees of longitude ytary in 
length under different parallels of latitude. Thus, under the equator, the 
lengdi of a degree of longitude is about 69}^ statute miles ; at 25^ of latitude, 
62yV miles ; at 40^ of latitude, 53 miles ; at 42^ of latitude, 51^ miles; at 
49<> of latitude, 45^ miles ; At 60^^ 34^ miles. 

Mental Exercises. 

1. How many inches in 4 feet? In 10ft? In 12ft.? In 
20ft.? 

2. How many feet in two yards ? In 5yd. ? In 20yd. ? In 
18yd. ? 

8. How many rods in 2 fnriongs ? In Sfur. ? In Ifur. ? In 
SOfiir.? LilOOfar.? In200fur.? In400fur.? 

4. How many leagues in 9 miles ? In 21m. ? In 81m ? In 
144m.? Li40m.? In 50m.? In 80m.? 

5. How many furlongs in 120 rods ? In SeOrdT? In 1440rd. ? 

6. How many yards in 99 feet? In 66ft. ? In 144ft. ? 

7. How many feet in 108 inches ? In 144in. ? In 1728 in. ? 



Exercises for the Slate. 

< 

1. In 66deg. 56m. 7fur. 37rd. 12ft. 9in. how many inches ? ^ 

91 . How many lines make 1 inch ? How many inches 1 hand ? How many 
feet 1 fathom ? What is the standard unit of linear measure adopted bythe 
United States ? Is the yalue of the mile the same in all countries ? How 
much is a degree of longitude under the equator f At 4/09 of latitude ) At 
42^ of latitude ? At 60<> of latitude f 
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OPEBATION. 

6 6 deg. 56m. Tfor. 37rd. 12ft. 9in. 
69* 



2. In 292849479 inches how 



^^0 many degrees ? 

2 1 OPEBATION. 

-TTrT ., 12)292849479 

4 6 21 miles. ^ 

8 16i)24404123ft.8iii. 



8 6 9 7 5 for. 
40 



83 )48808246 Li2ft. 6in. 
147 9 03 7 rods. 40 ) 1 47 9 03 7 rd. 25-5-2= 
3874224 8 ) 3 69 75 fiir. 87nL 
1479038 69^)4621 miles 7for. 
739518* 6 6 



24404122*ft. 415)27726 
12 



6 6 dec. 336 -*- 



2 9 28494 7 9in. Ans. [6 = 56m. 

66deg. 56m. 7fiir. 37rd. 12*ft. Sin. 
i=6in. 

66 56 7 37 12 9 Ans. 



Note. — To multiply by J, we take * of the maltiplicand. — To diyide 
by 16^, we first reduce both the divisor and dividend to halves, and then 
divide ; and the remainder being 25 half-feet, is equal to one half as many 
feet, or 12ft. 6in. We adopt the same principle in dividing by 69^^ ; the 
remainder being 936 sixths of miles, is equal to one sixth as many miles, or 
66 miles. A|.half a foot is equal to 6 inches we add them to the S inches, 
and have the^ inches in the answer. 



3. In 47 miles how many feet ? 

4. In 248160 feet how many miles ? 

5. In 78deg. 50m. 7fur. 30rd. 5yd. 2ft. 10m. how many 
inches ? 

6. How many degrees in 345056794 inches? - 



91. How do yon reduce degrees to inches ? The reason of the operation 1 
How do you reduce inches to degrees 1 The reason for the operation ? How 
do you multiply by J 1 How do you divide by 16j and find the true remain- 
der ? How do you obtain the true answer in examples of this kind ? 



BEDUCTIOK. 93 

*' SUEVEYOBS' MEASURE. 

92t SnrYCyon' Heasun is used by surveyors in measuring land, 
roads, &c. 

TABLE. 



7^% Inches (in.) 


1 


nake 


1 Link, ovumJUj.J .L 


25 Links 




u 


1 Pole, I c p. 


100 Links, 4 Poles, or 66 Feet, 




u 


1 Chain, c . cha. 


10 Chains 




u 


1 Furlong, , i fur. 


8 Furlongs, or 80 Chains, 




M 


1 Mile, ( £ m. 
L in. 


CtUk 


1 


, ^ 


,J = 'iS 


Air. In 


4 


BSa 


100 « 792 


m. 1 n 10 <» 


40 


OB 


1000 -» 7920 


1 «a 8 » 80 » 


320 


mm 


8000 n 63360 



Note. — Gimter's chain, in lengdi 4 poles, or 66 feet, and divided into 
100 links, is that mostly used in ordinaiy land surveys ; but in locating roads, 
and like public woiks, an engineer's chain is usually 100 feet in len^, con- 
taining 120 links, each 10 inches long. 

Mental Exeboises. 

1. In 2 poles how qiany links ? In 4 poles ? In 7 poles ? 

2. In 5 chains how many links ? In 8cha. ? In lOcha. ? 

3. How many poles in 50 links ? In 75L ? In 125L ? 

Exeboises fob the Slate. 

1. How many links in Tm. 2. In 61630 links how many 
6fur.6cha.30L? miles? 

OFERATION. OPBBATION. 

7 m. 5fur. Gcha. 30L 100)61630L 



8 



1 ) 6 1 6 cha. 30L 



eifarlongs. 8)61fur.6cha. 



10 



7 m. 5fur« 



61 6 chains* 

10 Ans. 7m. 5fur. Gcha. 30L 

616 3 links,^Ans. 

"^ 3. How many miles in 4386 chains ? 

92. For what is surveyors' measure used 1 Becite the table. How do you 
reduce miles to links ? The reason for the operation ? How do you reduce 
inches to chains ? Tq miles 1 The reason of the operation ? 
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4. In 54m. GGcha. how manj chains? 

5. In 75m. 49cha. how manj poles ? , 

6. How many miles in 24196 poles^ 

7. How many links in 7m. 4iiir. SOrd. ? 

8. How many miles in 60750 Imks? 

SUBFACE OB SQUABE MEASUBS. 
9S. Bqnan Hetnin is used in measoring surbces of aD kinds. 

TABLE. 



144 


Square 


inches 








1 Square 


foot. 


ft. 


9 


Square 


feet 






u 


1 Square 


yard. 


yd 


272 


^ Square 

^ Square 

Square 


yards, 
feet, 


poles 




u 


1 Square 


rodorpde. 


P- 


40 


rods 01 




M 


1 Rood, 




R 


4 


Roods, 


or 160 


poles, 




U 


1 Acre, 




A. 


640 


Acres 






p- 


« 


1 Square 

yd. 
1=- 


mile, 
ft. 

9^ 


S.M. 

in. 

144 

1296 






B. 




1 


■B ' 


1210=- 


272^=-. 
10890 =. 


39204 




A. 


1 = 


s»_ 


40 


asa 


1568160 


S.M. 1. 


4 = 


s 


160 


ras 


4840 « 


48560 « 


«272640 



1 » 640 ^ 2560 » 102400 = S097600 -«» 27878400 » 4014489600 

NoTB. — A square is a figure having four eqnal sides and four equal angles. 

When the four lines are each 1 foot in length, the space enclosed is 1 square 
foot; when 1 yard in length, 1 square yard; when 1 rod in length, 1 square 
rod; said so for any other dimension. 



8ft.«*l7d. 







^ 















In this diagram the large square represents 
a BQuare yardj and each of the smaller squares 
within it represents one square foot. Now, 
since there are three rows of small squares, 
and three square feet in each row, there will 
be 3 sq. ft. X 6 « 9 sq. ft in the lai^ 
square. But the large square is 3 ft* m 
length and 3 ft. in brei^th ; hence^ 



To find the conterUs of a square, multiply the numbers denotmg tb 
length and breadth together. 



93. For what is square measure used % Repeat the table. What is a 
square? A square foot? How may the contents of a square be found? 
iScplain by the diagram the reason oi the operatioB. 



SEDUCnOK. 95 

liSlTTAL EXEBOISES* 

. 1. In 2 square feet how many square inches ? 
2. In 3 square yards how many square feet ? In 10 sq. yd. ? 
S>. In 5 roods how many poles ? In 20 roods ? In 30 roods ? 
4. In 7 acres how many roods ? In 24 acres ? In 40 acres ? 

EXEBCISES FOB THE SlATE. 

^ I. How many square mches in 12A. 3B. 24pi 144fi. 72in. ? ' 

OrXBATION. 

12A.3&24p. 144ft.72in. 

5 1 roodSi^ 

40 

2 6 4 poles. Note.— To multiply by J, we 

2 7 2 X ^® ^ ^^ ^ multiplicand. 

4132 
14452 

4129 

516 
5 6 2 6 8 feet. 
• 144 



2248274 
2248279 
562068 



Ans. 80937 8 64 inches, y 
' 2. In 80937864 square inches how many acres? 

OFESATIOir. 

144 )80937864 inches. 
- 272^)562068 ft 72in. 
4 4 



10 8 9 )2248272 fourths of a foot 

40 )2064 poles. 576 -4- 4= 144ft. 

4 )51 R. 24p. 

Ans. 1 2 A. 3R 24p. 144it 72in. 

Note. — To diyide by the 272i, we first reduce the divisor and dividend 
to fourths, and then divide. The remainder obtained, h&ng Jburths, is reduced 
to whole numbers by dividing by 4. 

93. How do yon reduce acres to square inches ? The reason for the opera- 
tion? How do yon reduce square inch^ to aexwl The reason for the 
operation ? How do yon multiply by ^ ? 



96 REDUOnOK 

8. Id 49A. 8B. 16p. how many sqaare feet ? 

4. In 2171466 square feet how many acres ? 

5. What is the value of d65A. SB. 17p. at $ 1.75 per equaro 
ixkI or pole ? Ans. $ 102,439.75. ' 

6. Sold a valuable piece of land, containing SA. IR SOp., at 
$ 1.25 per square foot ; what was received for the land ? 

t^ Ans. $ 187,171.875. 

7. In a tract of land 12 miles square, how many square miles? 
How many acres ? Ans. 92160 acres. 

8. In 18A. OB. 16p. how many square feet ? 

Ans. 788486 square feet. 

9. Purchased 48A. 3R. 14p. of land for $2.25 per square 
rod, and sold the same for $ 8.15 per square rod ; what did I 
gain by my bargain ? Ans. $ 7082.60. 

\^ 

< CUBIC OB SOLID MEASUBE. 

9lt CubiO or Solid louniO is used in measuring such bodies 
or things as have lengthy breadth, and thickness ; as timber, 
etonci &C. 

TABLE. 



! 1728 Cubic inches (cu. in.) 


make 1 Cubic foot, 




cu. ft. 


! 27 " feet 






u 


1 


" yard, 




cu. yd. 


40 « feet 






tt 


1 


Ton, 




T. 


16 " feet 






C4 


1 


Cord foot, 




eft 


8 Cord feet, or 
128 Cubic feet, ; 






(( 


1 


Cord of wood, 


C. 












ft 




in. 






yd. 






1 


— , 


1728 


T. 




1 




BB 


27 


8S3 


46656 


a 1 


Ba 


M 




sa 


40 


ssa 


69120 


1 - H 


=» 




— 


128 


=» 


221184 



Note 1. — A pQe of wood 8ft in length, 4ft. in breadth, and 4ft in height^ 
contains a cord. 

One ton of timber, as nsaally surveyed, contains 50^ cnbic feet 

A perch of masonry is 16}ft. long, 1ft. high, and l^ft. thick, or 24| cnbic 
feet 

93. How do yon divide by 272 j ? Of what denomination is the remainder ? 
How is the tme remainder found ? — 94. For what is cable measure used 1 
Becite the table. What are the dimensions of a pile of wood containing 
1 cord ? How numy solid feet does a ton of timber contain, as nsnally 
surveyed? 



REDUCTION. 



97 




Note 2. — A cube is a solid boanded by six square and ^ual sides. 

If the cube is I foot long, I foot wide, and 1 foot hi^, it is called a cubic 

or solid foot. If the cabe is 3 feet long, 3 feet wide, and 3 feet thick, it is 

called a cubic or solid yard, ^ 

Since each side of a yard, as repre- 
sented in the diagram (Art 93), con- 
tains 9 sq. ft. of surface, it is plain, that 
if a block be cut off from one side, one 
foot thick, it can be divided into 9 solid 
blocks, with sides 1 foot in lensth, 
breadth, and thickness, and therefore 
will contain 9 solid feet ; and since the 
whole block or cube is three feet thick, 
it must contain 9 solid feet X ^ "=== ^^ 
solid feet; or 3 solid feet X ^ X 3 
a= 27 solid feet Hence, 

UTo find the contents of a cubic body, multiply together the numbers 
%oting the length, breadOi, and thickness. 

Mental Exebcises. 

1. In 2 cubic feet how many cubic inches ? In 4 cu^-A. ? 

2. In 3 cubic yards how many cubic feet ? In 10 cu. yd. ? 
8. How many cords of wood in 64 cord feet ? In 96 c. ft. ? 
4. How many tons in 80 cu. ft. of timber ? In 160 cu. ft. ? 

■^ Exercises fob the Slate. 
1. In 48 cu. yd. and 15 cu. 2. In 2265408 cubic inches 



8«t.«lyd. 



ft. how many cubic inches ? 


how many cubic yards? 


OPEKATION. 

4 8 yd. 15ft. 


1728 


) 2 2 6 5 4 8 CU. in. 


27 




2 7 ) 1 3 1 1 cu. ft. 


341 

97 
1 3 1 1 feet. 
1728 




Ans. 4 8 yd. 15ft;. 






10488 
2622 
9177 
1311 






Ans. 2265408 inches. 







94. What is a cube ? How do you find the contents of a cube ? The reason 
for the operation. Describe a cubic foot. How do you reduce a ton to 
cubic inches? The reason for the operation. How do you reduce cubic 
inches to cubic yards ? The reason for the operation. 
9 



i 



98 REDUCTION. 

S. In 45 cords of wood how many cubic inches? j 

4. In 9953280 cubic inches how many cords of wood? 

5. How many cubic feet in a pile of wood 15ft. long, 4ft. wide, 
and 6 j^ft high ? How many cords ? Ans. 3C. 6 cu. ft. 

6. How many cubic inches in a block of marble 4fl. long 3^fl. 
wide, and 2ft. thick ? Ans. 44928. 

7. In a room 14ft. long, 12ft. wide, and dfl. high, bow many 
cubic feet? Ans. 1344 

8. What win 9080 cubic feet of ship-timber cost, at $ 11.50 
per ton? Ans. $2610.50. 



€vt^.l(>f. 



WINE OB LIQUID MEASUBE. 



95. Wine or Liqilid Heasan is used in measuring all kinds of 
liquids, except, in some places, beer, ale, porter, and milk. 



TABLE. 



4 Gills' (gi:) 
2 Pinte 
4 Quarts 
63 Gallons 
2 Hogsheads 
2 Pipes 


make 

U 
«( 


1 Knt, ^pt 
1 Quart, qt. 
1 Gallon, , gal. 
1 Hogshead, nhid. 
1 Kpe,orBtttt, pi. 
1 Tun, tun. 








pt. 


gi. 






qt. 


1 


« 4 




gal. 


1 ^ 


2 


= J8 




Wht 1 = 


4 = 


8 


= 32 


pi. 


1 « 63 « 


262 = 


604 


= 2016 


ton. 1 a= 


2 =- 126 = 


604 « 


1008 


= 4032 


1 » 2 = 


4 = 262 « 


1008 = 


2016 


== 8064 



Note 1. — In some States 31 j^ gallons, and in others from 28 to 32 gal- 
lons, make 1 barrel. 42 gallons make 1 tierce, and 2 tierces I puncheon. 

Note 2. — The terra hogshead is often applied to any Itirge cask that may 
contain from 50 to 120 gallons, or more. 

Note 3. — The Standard Unit of Liquid Measure adopted by the govern- 
ment of the United States is the Winchester Wine Gallon, which contains 231 
cubic inches. It has the name Winchester, fh)m its standkrd having been 
formerly kept at Winchester, Enpjland. The Imperial Gallon, now adopted 
in Great Britain, contains 277^1^5^ cubic inches; so that 6 Whfichestfer 
gallons make about 5 Imperial gallons. 

95. For what is wine or liquid measure used ? Kepeat the table. How 
'many prallons make a barrel ? A tierce? A puncheon ? How is the term 
hogshead often applied ? What is the standard unit of liquid measure 1 



BEDIICTXON. 



Mental £jxeboisss. 

1. In 3 pints how many gUla? Li 5 pints? In 9 pinto? 

2. In 4 quarts how many pints ? In 6 quarto? In 8 quarto? 

3. In- 5- gallons how many quarto? In 7 gallons? 

4. How many gsdlens in 12 quarto ? In 18 quarto? 



'!E/X^lCI8BS FOB 


TH£ Sl/A'FE. 


1. In 47 'tuns of wine how 


2. In 379008 gills how 


many gills? 


many tuns? 


i^PJBBi^TIOir. 


OPESASIOir. 


47itun8. 


4)3 7 9a0 8 gi. 


.4 


2 ) 9 4 7 5 2 pt 


1 8 8 hogsheads. 
63 

5 64 
1128 


4)47376 qt 
63) 11 84-4 gaL 
4 ) 1 8 8 hhd. 


11844 gaUons. 
4 


, A»s. 4 7 tuns. 


4 7 3 7 6 quarts. - 
2 




9 4 7 5 2 pints. 





.'Ans. 3 7 90 8 gills. 

3. Reduce 197 tuns 3hhd. 60gal. 3qu. Ipt to gills. 

4. In 1596604,gills how many tuns ? 

5. What will 7 hogsheads of wine cost, at 5 oenls a pint? 

6. What cost 18 tuns Ihhd. 47gaL of oil, at $ 1.25 per gal- 
lon? Aiis.$ 5807.50. 

BEEB MEASUBE. 

•Mt Beer Heasaie is used in measuring beer, ale, porter, and 
milL 

TABLE. 



2 Pinto (pt.) 
4 Quarto 
54 Gallons 


znskke 




1 Quart, 
1 Gallon, 
1 Hogshead, 


"^al. 
fhd. 


hbd. 
1 » 


gal. 

1 
64 


z 


qt. 

4 » 
216 » 


pt. 

2 

8 

432 



96. Bepeat the table of beer measure. 



100 



BEDUCTION. 



NoTB 1. — The gallon of beer measure oonUdns 289 cubic inches; and 
as has been usuallj reckoned, 36 gallons equal I barrel; 2 hogsheads, or 
108 gallons, 1 butt; 2 butts, or 216 gallons, 1 tun. 1 gallon beer measure 
B IgalL Ipt 3^ gi. wine measure. 

NoTB 2. — Beer Measure is becoming obsolete. Milk and malt liquors, at 
the present time, are bought and sold, generally, b j wine or liquid measure. 

EXEBCISES FOU THE SlATE. 



1. How many quarts in 76 



OFBSATIOH. 



7 6 hhd. 
54 



304 
880 

410 4 gallons. 
4 



2. In 16416 quarts how 
manj hogsheads? 

OPEBATION. 

4 )16416 qt 
54 )4104 gaL 
Ans. 7 6 hhd. 



Ans. 16 416 quarts. 

3. In 4 tuns Ihhd. 17gal. Ipt how many pints ? 

4. How many tuns in 7481 pints ? 

5. What cost 7hhd. 18gaL of beer at 4 oents a quart? 

Ans. $ 63.36. 

6. At 15 cents per gallon, what will 18hhds. of ale cost? 

Ans. $ 145.80. 
DBT MEASURE. 

97* Dry leaion is used in measuring gram, fruit, salt, coal, &c 



2 Pints (pt.) 
8 Quarts 
4 Pecks . 
8 Bushels 
86 Bushels 



eh. 

1 



1 
86 



TABLE. 






make 


1 Quart, 


qt. 


i( 


1 Peck, 


bu. 


a 


1 Bushel, 


u 


1 Quarter, 


I- 


«i 


1 Chaldron, 




qt. 


pt. 


pk. 


1 SSK 


2 


1 


aem 8 ss 


16 


4 


» 82 » 


64 


144 


=- 115^ =» 


2304 



96. How many cubic inches does the beer gallon contain 1 How do you 
reduce hogsheads to quarts 1 Quarts to hogsheads ? — 97. For what is dry 
measure used ? Bepeat the table. 



REDUCTION. 101 

I^ToTE 1. — The Standard Unit of Dry Measure adopted by the United 
States government is the Winchester bushel, which is in form a cylinder, 18^ 
inches in diameter, and 8 inches deep, containing, 2150^^ cubic inches. 
The Standard Imperial Bushel of Great Britain contains 2218tl^A^ cubic 
inches, so that 32 Imperial bushels equal about 33 Winchester bushels. The 
gallon in Dry Measure contains 268f cubic inches. 

Note. 2. — Igal. Dry Measure = 268^cu. in. == Igal. Ipt l^fgi. "Wine 
Measure <= 3qt. l^^^pt. Beer Measure ; Igal. W. M. b= 231 cu. in. = 3qt. 
ipt. D. M. = 3qt. Ifpt. B. M.; Igal. B. M.=3 282cu. in. « igal. Ipt. 
sAgi. W. M. = Igal. iipt. D. M. ; Iqt. D. M. = 67icu. in. = Iqt 
Itfei- ^' M. ; Iqt. W. AL *. 57|cu. in. =- iffpt. D. M. ; Ipt. D M. 
= 33|cu. in. = Ipt. tjgi. W. M. ; Ipt W. M. *. 28icn. in. = f|pt. D. M. 

Mental Exercises. 

1. In 2 quarts how many pints ? In 5 quarts ? In 7 quarts ? 

2. In 8 pecks how many quarts ? In 6 pecks ? In 9 pecks ? 

3. In 5 bushels how many pecks ? In 10 bushels ? 

4. How many pecks in 16 quarts? In 25 quarts? 

Exercises for the Slate. 

1. How many quarts in 2. In 56731 quarts how 

49ch. 8bu. 3pk. and 3qt? many chaldrons? 

OPERATION. OPKRATIOir. 

4 9 ch. 8bu. 3pk. 3qt 8 )56731 qt 

A^ 4)7 091 pk.3qt. 



302 
147 



3 6 )1772 bu. 2pk. 

. ^^c. . . 4 9 ch. 8bu. 

17 7 2 bushels. 

f Ans. 49ch. 8bu. 8pk. 8qt 

7 91 pecks. 



Ans. 5 6 7 31 quarts. 

3. Reduce 97ch. 30bu. 2pk. to quarts. 

4. In 112720 quarts how many chaldrons? 

5. How many pints in 35bu. Ipt. ? 

6. Eeduce 2241 pints to bushds. 

7. Reduce 18qr. 3pk. 5qt to quarts. 

8. How many quarters in 4637 quarts ? 

9. In 19bu. 3pk. 7qt Ipt how many pints? 
10. In 1279 pints how many bushels ? 

97. What is the standard unit of Dry Measure ? 
9* 
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RBa)tJcrnoN. 

MEASUBE OF TIME. 



08* lessnn of Time is applied to the various divisions and' 
sab-divisions into which time is divided. 

TABLE. 



60 Second^ (sec.) 


make 


1 Minnte, 


m. 


60 Mnutea 


4i 


r Hour,. 


h. 


24 Hoars 


(t 


1 Day, 


da. 


7 Days 


M 


1 Week, 


w. 


865^ Days, or 52 weeks ; 
1^ days, ) 
12 Calendar Months (mo.) 


(( 


1 Julian Tear, 


y- 


M- 


1 Year, 


y- 






m. 


ieo. 




IL 


1 Otf 


60 


di 


1 


-* eo — 


Si600 


w. 1 » 


24 


— 1440 — 


86)400 


y. 1 « 7 « 


168 


=- 10080 — 


604800 


1 » 52^ « 8G5J «- 


87j6a 


=- 525960 = 


81557600 



Koto 1. -^ Tlie troe Solar or Thecal Year is tbe time mttisared fiV>midie 
san's leaving either equinox or solstice to its retam to the:aametagain,.aad 
is 365d. 5h. 48m. 49sec. nearly. 

The Julian Year, so called from the calendar instituted by Julias Caesar, 
contains 365^ days, as a medium ; three years in succession containing 365 
days, and die fourth year 366 days ; which, as compared with the true solar 
year, produces a yearly error of Urn. 10^ sec., or of 1 whole day in about 
120 years. 

The Gregprian Year, <St ttett instituted by Pope Gregory XIII., in the year 
1582, and which is now the Civil or Legal Year in uso among, the- different 
nations of the earth, contains 365 days for three years in succession, and 366 
days for ther four^, eaeceptin^ eentenmal years whose number eannoi be exactlif 
divided by 400. The Gregorian year giVes an error of onlj^ I da^ in 3866 
years. 

A Common Year is one of 365 days, and a Leap or Bissextile Year is one 
of 366 days. Any year is Leap Year whose number can be divided by 4 
without a remainder, except years whose number can be divided without a 
remainder by 100, but not by 480v 

A Sidereal Year is thtt time in which the earth v^^lves round thesnn^.and 
is 365d. 6h. 9m. 9^sec. 

NoTB 2. — The 12 calendar months, composing^ the civil year, are Jan- 
uary, February, March, April, May, June, July, August, September, October, 
November, December, and the number of days in each may be readily re- 
membered by the following' lines : — ^ 



98. To what is the measure of time applied ? Bepeat the table. How is 
the true solar year measured 1 How long is it ? Why is the Julian year so 
called ? Who instituted the Gregorian year ? What is & Common year ? 
A Sidereal year f Name the months in raeir order. 



REPUCTION, lOa. 

" Thirty;; days hath September, 
April, Jane, and November; 
And all the rest have thirty-one. 
Save February, which alone 
Hath twenty-eight; and this, in fine, 
One year in four hath twenty-nine.** 

TABLE 

Bhowino the Number of Days from ant Day op one Month, to the 
BAME Day of any other Month in the same If ear. 





To TBI SAMX DAT OF 


From ANT 

DAT Of ' 




Jan. 


Feb. 


Mar. 


Apr. 


May. 


Jane. 


Jaly. 


Aug. 


S^pt. 


Oet. 


JKOT. 


Deo. 


January 


365 


31 


59 


90 


120 


151 


181 


212 


243 


273 


304 


334 


Februaiy 


334 


365 


28 


59 


89 


120 


150 


181 


212 


242 


273 


303 


March 


306 


337 


365 


31 


61 


92 


122 


153 


184 


214 


245 


275 


X 


275 


306 


334 


365 


30 


61 


91 


122 


153 


183 


214 


244 


245 


276 


304 


335 


365 


31 


61 


92 


123 


153 


184 


214 


June 


214 


245 


273 


304 


334 


365 


30 


61 


92 


122 


153 


183 


July 


184 


215 


243 


274 


304 


335 


365 


31 


62 


92 


123 


153 


August 


153 


184 


212 


243 


273 


304 


334 


365 


31 


61 


92 


122 


September 


122 


153 


181 


212 


242 


273 


303 


334 


365 


30 


61 


91 


October 


92 


123 


151 


182 


212 


243 


273 


304 


335 


365 


31 


61 


November 


61 


92 


120 


151 


181 


212 


242 


5573 


304 


334 


365 


30 


December 


31 


62 


90 


121 


151 


182 


212 


243 


274 


304 


335 


365 



For example, to find the number of days from April 4th to November 4th, 
we look for April in the left vertical column, and November at the top, and, 
where the lines intersect, is 214, the number sought. Again, to find the. 
number of days from June 10th to September 16th, we find, the difference 
between June 10th and September lOth to be 92 days, and add 6 days for the 
excess of the 16th over the lOdi of September, so we have 98 days as the 
exact difference. 

If the end of February be included between the points of a time, a day, 
mu»t be added in leap year. 

When the time exceeds one year, there must be added 365 days for each 
year. 

MmTAI* !]p}XERCIS£S. 

1. In 3 minutes how many seconds? In 5 minutes ? 

2. In 2 hourS: how many minutes ? In 4 hours ? 

3. In 4 weeks how many days ? In 6 weeks ? In 9 weeks ? 

4. In 2 days how many hours ? In 3 days? In 7 days? 

5. How many weeks in 21 days? In 30 days? In 50 days ? 

6. How many calendar months in 2 years, ? In 8. years ? In 
10 years ? In 12 years ? In 20 years ? 

98. How many days has each month ? How do you find by the table the 
number of days from April 4th to November 4 th'? When the time sought 
for is more than one year, how many days must be added ? 



**•■ a* 



104 REDUCTION. 

Exercises for the Slate. 

1. How many seconds in 865da. 2. In 31556929 seconds 
51l 48m. 49sec., or one solar year ? how manj days ? 

OPEBATIOir. OPEBATION. 

3 65da.5h.48m.49sec 6 0)81556929 

lA ' 60)525948m.49sec 



1465 



^ly 2 4)87 65 h. 48m. 

8765 hours. 8 65da.5h. 

6 Ans. 865da. 5h. 48m. 49sec. 



5 2 5 9 4 8 minutes. 
60 



81556929 seconds, Ans. 

8. Reduce 296da. 18h. 82m. to minutes. 

4. In 427852 minutes how many days ? 

6. How many seconds in 80 solar years 262da. 17h. 28m. 
42sec ? 

6. In 969407592 seconds how many solar years ? 

7. How many weeks in 684592 minutes ? 

8. In 67w. 6d. 9h. 52m. how many minutes ? 

9. How many days from June 5th to Dec. 11th ? 

10. How many days from March 17th, 1856, to May 16th, 
1857? Ans. 425 days. 

11. How many days from December 18th, 1856, to January 
80th, 1857 ? 

12. How many days from August 80th, 1857, to June 1st, 
1858? 

18. How many days from July 4th, 1859, to July 4th, 
1860 ? 

14. How many days from April 25th, 1855, to August 20th, 
1858? Ans. 1218 days. 

Note. — The last six examples are to be performed by aid of the table on 
page 103. 

98. How do you reduce years to seconds ? The reason for the operation. 
How do you reduce seconds to days ? To years ? The reason for the 
operation. 



REDUCTION. 
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CIRCULAR MEASURE. 



99. Circniar Heasnre is applied to the measurement of circles 
and angles, and is used in reckoning latitude and longitude, and 
the revolutions of the planets round the sun. 



TABLE. 



60 Seconds C') 

60 Mnutes 

30 Degrees 

12 Signs, or 360 Degrees, 



0. 

1 



8. 

1 
12 



make 



1 

30 

360 



I Minute, 

1 Degree, 

1 Sign, 

The Circle of the Zodiac, 



K 

o 



I 

1 

60 

1800 

21600 



60 

3600 

lOBOOO 

1^96000 




Note 1. — A Cirde is a plane figure 
bouDded by a curve line, every part of 
which is equally distant from a point 
called its center. 

The Circumference of a circle is the line 
which bounds it, as shown by the diagram. 
An Arc of a circle is any part of its cir- 
cumference ; as AB. 

A Radius of a circle is a straight line 
drawn ft-om its center to its circumference ; 
as CA, CB, or CD. 

Every circumference is supposed to be 
divided into 360 equal parts, called de- 
grees. 
A Qfjuxdrant is one fourth of a circumference, or an arc of 90® ; as AB. 
An Angle, as ACB, is the inclination or opening of two lines which meet 
at a point, as C. The point is the vertex of the angle. If a circumference 
be drawn around the vertex of an angle as a center, the two sides of the 
angle, as radii of the circle, will include an arc, which is the meamire of the 
angle ; as the arc AD == 120<' is the measure of the angle ACD, and AB 
= 900, the measure of th^ angle ACB ; hence the one is an angle of 120^^, 
and the other, of 90°. 

Note 2. — As the earth turns on its axis from west to east every 24 hours, 
the sun appears to pass from east to west -j^ of 360*^ of longitude every hour, 
or over 15° of longitude in 1 hour's time, or 1° in 4 minutes of time, and I' 
in 4 seconds of time ; so that when it is noon at any place, it is 1 hour earlier 
for every 15° of longitude westward, and 1 hour later for every \^^ of longi- 
tude eastward. Thus, Boston being 71° 4' west of Greenwich, and San 
Francisco 51° 17' west of Boston, when it is noon at Boston, it is 4h. 44m. 
16sec. past noon at Greenwich, and wanting 3h. 25m. 8sec. of noon at San 
Francisco. 



99. To what is circQlar measure applied ? 
circle ? An angle ? 



Recite the table. What is a 
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BEDUCnON. 

Exercises fob the Slate. 



1. How many minutes in 
lis. 18** 57'? 

OPKBATION. 

lis. 18^ 57' 
30 



3 4 8 degrees. 
60 



Ans. 2 9 3 7 minutes. 



2. In 20937 minutes 
how many signs? 

OPEBATION. 

6 )20937' 
3 )3 48^5 7' 

1 1 S. 1 8** 
Ans. lis. 18** 57'. 



3. In 27S. 19** 51' 28" how many seconds? 

4. How many signs in 2987488 seconds ? 



miscellaneous table. 

100* This table embraces a variety of denominations fre* 
quently used in business. 



12 units 
12 dozen 
12 gross 
20 units 
14 pounds 
60 pounds 
60 pounds 
60 pounds 
60 pounds 
52 pounds 
70 pounds 
56 pounds 
56 pounds 
66 pounds 
45 pounds 
20 pounds 
48 pounds 
52 pounds 
48 pounds 
82 pounds 
SO pounds 



of Iron or Lead 

of Wheat 

of Clover-seed 

of Beans 

of Potatoes 

of Onions 

of Com on the Cob 

of Shelled Com 

of Rye 

of Flax-seed 

of Timothy-seed 

of Bran 

of Barley 

of Buckwheat 

of Buckwheat 

of Oats 

of Oats 



make 1 dozen. 
" 1 gross. 
'< 1 great grooi. 
" 1 score. 
<< 1 stone. 
" 1 bushel. 
« 1 bushel. 
« 1 bushel. 
« 1 bushel. 
« 1 bushel. 

1 busheL 

1 bnshel. 
. 1 bushel. 

1 bushel. 

1 bushel. 

1 bushel. 

1 bushel. 

1 bushel in 1^. 

1 bushel in Mass. and Fa. 

1 bushel in Mass., HI., O., etc. 

1 bushel in Me., N. H., Pa., etc. 



99. How do yoa reduce si^s to seconds ? Give the reason of the operation. 
How do you reduce seconds to degrees 1 To signs * Give the reason for 
the operation. How many degrees in a circle ? — 100. What is embraced in 
the miscellaneous- table ? 



BEDUCTION. 


196 pounds of Flour make 
200 pounds of Beef " 
200 pounds of Pork « 
100 pounds of Fish " 
200 pounds of Shad or Salmon << 
220 pounds of Fish " 
SO gallons of Fish « 
5 bushels of Corn " 


1 barrel. 

1 barrel. 

1 barrel. 

t quintal. 

1 barrel in N. Y., Ct. 

1 barrel in Md. 

1 barrel in Mass. 

1 barrel in Md., Tenn., etc, 


24 sheets of Paper 
20 quires 

2 reams 

5 bundles 


make 1 Quire. 
1 Ream. 
" 1 Bundle. 
" iBale. 
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Note. — A sheet folded in 2 leaves forms a folio ; in 4 leaves, a quarto ; 
in 8 leaves, an octavo ; in 12 leaves, a l2mo ; in 18 leaves, an 18mo ; and 
in 24 leaves, a 24mo. 

MISCELLANEOUS EXERCISES. 

1. In-$ 345.18 how many mills ? 

2. How many dollars in 345180 mills ? 

3. In 46£ 18s. 5d. how many farthings ? 

4. How many pounds in 45044 farthings ? 

6. Eeduce 611b. Ooz. 17pwt 17gr. troy to grains. 

6. In 351785 grains troy how many pounds? 

7. How many scruples in 27lb 351319? 

8. In 7852 scruples how many pounds ? 

9. In 83T. llcwt 3qr. 181b. how many ounces? 

10. How many tons in 2675088 ounces ? 

11. How many nails in 97yd. 3qr. 3na. ? 

12. In 1567 nails how many yards ? 

13. In 57 ells English how many yards ? 

14. How many ells English in 71yd. Iqr. ? 

15. How many inches in 15m. 7fur. 18rd. 10ft. 6in.? 

16. In 1009530 inches how many miles ? 

17. In 95,000,000 of miles how many inches ? 

18. How many miles in 6,019,200,000,000 inches? 

19. In 48deg. 48m. 7ftir. 18rd. how many feet? 

20. In 17629557 feet how many degrees ? 

21. How many square feet in 7A. 3R. 16p. 218ft. ? 

22. In 342164 square feet how many acres ? 

23. How many square inches in 25 square miles ? 

100. What gives name to the size or form of books ? 



lOd BEDUcmoir. 

24. In 100362240000 square incb^ how many sqnare miles? 

25. How intiny cubic inches in 15 tons of timber ? 

26. In 1036800 cubic inches how many tons ? 

27. How many gills of wine in 5hhd. 17gal. 3qt ? 

28. In 10648 gills how many hogsheads of wine ? 

29. How many quarts of beer in 29hhd. 30gal. 3qt. ? 

30. In 6387 quarts of beer how many hogsheads ? 

31. How many pints in 15ch. 16bu. 3pk. of wheat? 

32. In 35632 pints of wheat how many chaldrons ? 

33. How many seconds of time in 365 days 6 hours ? 
34 In 31557600 seconds how many days ? 

35. How many hours in 1842 years (of 365dai 6h« each) ? 

36. In 16146972 hours h#w many years ? 

37. How many seconds in 8S. 14^ 18' 17"? 

38. In 915497" how many signs? 

39. What will be the cost of 13 gross of steel pens, at 2^ cents 
per pen ? Ans. $46.80. 

40. Bought 12 reams of paper at 20 cents per quire ; how 
much did it cost ? Ans. $ 48. 

41. I wish to put 2 hogsheads of wine into bottles that will 
contain 3 quarts each ; how many bottles are required ? 

Ans. 168 bottles. 

42. When $ 1480 are paid for 25 acres of land, what costs 1 
acre ? What costs 1 rood ? What cost 37A. 2R. 18p. ? 

Ans. $2226.66. 

43. John Webster bought 5cwt. 3qr. 181b. of sugar at 9 cents 
per lb., for which he paid 25 barrels of apples at $ 1.75 per bar- 
rel ; how much remains due ? Ans. $ 9.62. 

44. Bought a silver tankard Weighing 21b. 7oz. for $ 46.'50 ; 
what did it cost per oz. ? How much per lb. ? Ans. $ 18. 

45. Bought 3T. Icwt 181b. of leather at 12 cents per lb., and 
sold it at 9 cents per lb. ; what did I lose ? Ans. $ 183.54. 

46. Phineas Bailey has agreed to grade a certain railroad at 
$ 5.75 per rod ; what will he recave for grading the road, its 
length being 37m. 7fur. 29pd. ? Ans. $ 69856.75. 

47. If it cost $ 17.29 a rod to grade a certain piece of rail- 
road, what ^U be the expense of grading 15m. 6fur. 37rd. ? 

Ans. $ 87,781.3a 
l8. What is the value of a house-lot, contuning 40 square 
rods and 200 square feet, at $ 1.50 per square foot ? 

'^ Ans. $ 16635. 
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49. How many yards of carpeting, one yard in width, will be 
required to carpet a room 18ft. long and 15tt. wide ? 

Ans. 30 yards. 

50. A certain machine will cut 120 shingle-nails in a minute, 
how many will it cut in 47 days 7 hours, admitting the machine 
to be in operation 10 hours per day? Ans. 3434400 nails. 

51. In a field 80 rods long and 50 rods wide, how many square 
rods? How many acres? Ans. 25 acres. 

52. How long will it take to count 18 millions, counting at the 
rate of 90 a minute ? Ans. 138cIbl Slh, 2Qm. 

53. A merchant purchased 9 bsdes of cloth, each containing 15 
pieces, each piece 23 yards, at 8 cents per yard ; what was the 
amount paid ? Ans. $ 248.40. 

54. Suppose a certain township is 6 miles long and 4J miles 
wide, how many lots of land of 90 acres each does it contain ? 

Ans. 192 lots. 

55. The pendulum of a certain clock vibrates 47 times in 1 
minute; how many times will it vibrate in 196 days 4901. ? 

Ans. 13267583 times. 

56. How many shingles will it take to cover a roof, each of 
whose equal sides is 36 feet long, with rafters 16 feet in length, 
supposing 1 shingle to cover 27 square inches ? 

Ans. 6144 shingles. 

57. How many times will the large wheels of an engine turn 
round in going from Boston to Portland, a distance of 1 10 miles, 
supposing the wheels to be 12 feet and 6 inches in circumfer- 
ence ? Ans. 46464 times. 

58. In a certain house there are 25 rooms, in each room 7 
bureaus, in each bureau 5 drawers, in each drawer 12 boxes, in 
each boK 15 purses, in each purse 178 sovereigns, each sovereign 
valued at $ 4.84 ; what is the amount <^ the money ? 

Ans. $135689400. 

59. In 18rd. 5yd. 2ft;. llin. how many inches? 

Ans, 3779 inches. 

60. In 3779 inches how many rods ? 

Ans. 18rd. 5yd. 2ft. llin. 

61. Sold 5T. 17cwt. 3qr. 181b. of potash for 3 cents per pound ; 
what was the amount ? Ans. $ 353.79. 

62. A gentleman purchased a house-lot that was 25 rods long 
and 16 rods wide for $100,000, and sold the same for $1.25 
per square foot ; what did he gain by his purchase ? 

Ans. $36,125. 
10 



OPEBATION. 




jC 8. d. 


fkr. 


7 13 6 


2 


2 17 9 


1 


8 8 3 


3 


9 118 


3 



110 COMPOUND NUMBERS. 



ADDITION. 

101* Addition of Compound Nnmben is the process of finding 
the amount of two or more denominate numbers of the same 
kind, when one or more of them is compound. 



ENGLISH MONEY. 

Ex. 1. Paid a London tailor 7£ 13s. 6d. 2far. for a coat; 
2£ 17s. 9d. Ifar. for a vest ; B£ 8s. 3d. 3far. for pantaloons ; 
9£ lis. 8d. 3far. for a surtout ; what was the amount of the 
bill ? Ans. 23£ lis. 4d. Ifar. 

Having written units of the same de« 

nomination in the same column, we find 

the sum of the farthings to be 9 farthing 

equal to 2d. and Ifar. We write Uie 

liar, under the column of farthings, and 

carry the 2d. to the column of pence; 

the sum of which is 28d., equal to 2s. 4d. 

Ans. 2 3 11 4 1 We write the 4d. under the column of 

pence, and carry the 2s. to the column of 

shillings; the sum of which is 51s., equal to 2£ lis. We write the 

lis. under the colmnn of shillings, and carry the 2£ to the column of 

pounds ; and have for the whole amount, 28£ lis. 4d. Ifar. 

The same result can be arrived at hyreducing the numbers as they 
are added in their respective columns. Thus, we can, beginning with 
farthings, add in this way : 3far. and Sfar. are 6far., equal to Id. 2far., 
and Ifar. are Id. Sfar., and 2far. are Id. 5far., equal 2d. Ifar. Writ- 
ing the Ifar. under the column of farthings, carry the 2d. to the colunm 
of pence; add 2d. (earned) and 8d. are lOd., and 3d. are ISd., equal 
to Is. Id., and 9d. are Is. lOd., and 6d. are Is. 16d., equal to 28. 4d. 
Writing the 4d. under the colunm of pence, carry the 2s. to the col- 
umn of shillings; add 2s. (carried) and lis. are 18s., and 8s. are 21s., 
equal to l£ Is., and 17s. are l£ 18s., and 13s. are l£ 81s., equal 
to 2£ lis. Writing lis. under the column of shillings, carry the 
2£ to the column of pounds, and so find the whole amount to be as 
before. 

Thus the adding of compound numbers is like that of simple num- 
bers, except in carrying according to a varying scale (Art. 82, IJ^ote ) 
A like difference holds in subtracting, multiplying, and dividing of 
compound numbers. 

101. What is addition of componnd numbers? How do you arrange 
compound numbers for' addition ? Why ? What is the difference between 
addition of compound and addition of simple numbers ? 
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Bulb. — Write dU ike given numbers so that units of the same denomi- 
nation may stand in the same column. 

Add as in addition of simple numbers ; and carry ^ from column to 
column, one for as many units as it takes of the denomination added to 
make a unit of the denomination next higher. 

Proof — The proof is the same as in addition of simple 
numbers. • 

Examples foe Practice. 









TROT 


WEIGHT. 










2. 










3. 




lb. 


<Mk pwt 


V- 






lb. 


01. pwt 


V- 


16 


11 19 


22 






10 


10 10 


10 


71 


10 13 


17 






81 


11 19 


23 


65 


9 17 


14 






47 


7 8 


19 


73 


1113 


13 






16 


9 10 


14 


14 


8 9 


9 






33 


10 9 


21 



242 4 14 3 

APOTHECARIES' WEIGHT. 
4 

ft s 5 a gr. 

81 11 6 1 19 

75 10 7 2 13 

14 9 7 1 12 

37 8 1 1 11 

61 11 3 2 3 

2724 3 018 

AVOIRDUPOIS WEIGHT. 
6. 7. 

T. cwt qr. lb. <». dr. T. cwt. qr. lb. os. dr. 

71 19 3 17 14 13 14 13 2 15 1515 







6. 






lb 


S 


3 


9 


^^ 


35 


9 


6 


2 


19 


71 


1 


1 


1 


1 1 


37 


3 


3 


2 


12 


14 


4 


7 


1 


13 


75 


5 


6 


1 


17 



14 


13 


1 


11 


13 


12 


13 


17 


3 


13 


11 


13 


39 


9 


3 


18 


9 


9 


46 


16 


3 


11 


13 


10 


15 


17 


3 


16 


10 


14 


14 


15 


2 


7 


6 


9 


61 


16 


3 


18 


7 


8 


11 


17 


8 


10 


15 


11 


203 


17 


3 


23 


8 


8 















101. What is the rule ? The proof? 
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J12 COMPOUKD I^JMBERS. 

CLOm MEASUKE. 

8. 9. 

ydt 4|r» luu in* E. E. qr. iul in. 

5332 16 321 

7112 71 112 

8331 13 321 

9122 47 322 

4 3 3 2 39 2 3 2 



36 


3 

























LONG MEASimE. 
















10. 








11. 








*«. 


m, 


tar. rd. 


ft. In. 


m. 


for. 


Id. 


yd. 


ft. 


In. 


18 


19 


7 15 


11 1 


12 


7 


35 


5 


2 


11 


61 


47 


6 39 


10 11 


13 


(J 


J5 


3 


1 


10 


78 


32 


5 14 


9 9 


16 


1 


17 


; 


2 


5 


17 


d9 


7 36 


16 10 


13 


4 


1? 


? 


1 


9 


28 


56 


1 30 


16 1 


17 


7 


36 


5 


2 


7 



205 8j<5l714^8 

205 9 11715 2 

SURVEYORS' MEASURE. 







12. 












13. 




m. 


ftir. 


ch. p. 


t 








m. 


for. eh. p. 


1. 


17 


5 


8 3 


24 








14 


7 9 3 


81 


16 


3 


7 1 


21 








87 


10 3 


1€ 


47 


7 


9 3 


19 








17 


7 8 3 


17 


19 


6 


6 1 


16 








61 


6 5 8 


16 


31 


7 


1 


20 








47 


110 


83 


133 


7 


4 

























SqjJXSE HEASITBE. 












14 












15. 




A. 


R. 


p- 


ft. 


In. 


A. 


B. 


p- 


yd. ft. 


In. 


67 


3 


39 


272 


148 


43 


1 


15 


80 8 


17 


78 


3 


14 


260 


116 


16 


3 


39 


19 7 


141 


14 


2 


81 


167 


185 


47 


1 


16 


27 5 


79 


67 


1 


17 


176 


181 


88 


8 


17 


18 8 


17 


49 


3 


31 


69 


117 


15 


1 


82 


11 1 


117 


27 8 


3 


15 


131i 
i 


66 
= 36 













278 3 15 131 102 
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SOLID MEASUBE. 
16. 17. 

Ton. ft.* in* Cord. ft. in. 

17891371 14 1161169 

61 17 1711 67 113 1711 

4 7161666 96127 969 

71 38 1711 19 98 1376 

47 17 1617 14 37 1414 



246 


11 


1164 


- 














. 






WINE MEASTTBE. 












18. 












19. 




TdB. 


hhd. 


^ 


qfc 


pt. 


• 


Tun* 


hbd. 


g»i. 


qt. pt 


61 


1 


62 


3 


1 




14 


3 


18 


3 


71 


S 


14 


1 


1 




81 


1 


60 


3 1 


60 





17 


3 







• 17 


3 


61 


3 


14 


1 


61 


1 


1 




61 


3 


57 


3 1 


67 


3 


14 


3 


1 




17 


1 


17 


1 


265 


2 


35 


1 























BEER MEASUBE 












20. 












21. 




Tun. 


hlid. 


8>1- 


qt 


pt 




Tim. 


hhd. 


OL 


qt pt 


- 15 


3 


50 


3 


1 




67 


1 


51 


1 


67 


3 


17 


3 


1 




15 


3 


16 


3 1 


17 


1 


44 


1 







44 


1 


46 


1 1 


71 


3 


12 


3 


1 




16 


2 


12 


2 1 


81 


I 


18 


1 







67 


3 


35 


1 


254 


• 

1 


36 





1 




















DBY MEASUBE. 












22. 












23. 




eh. 


ba. 


pk. 


qt. 


pt 




eh. 


bn. 


pk. 


qt. pt 


15 


35 


3 


7 


1 




71 


17 


1 


1 1 


61 


16 


3 


6 


1 




16 


31 


3 


3 


51 


SO 


1 


5 







41 


14 


3 


1 1 


42 


17 


2 


2 


1 




71 


17 


1 


1 


14 


14 


1 


4 


1 




10 


10 


2 


3 



186 7 12 
10* 
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TIME. 





24 










35i 






y. 


dk. h. 


m. 


t. 


W. 


at. 


h. 


m. 


•• 


57 


300 23 


59 


17 


16 


6 


23 


15 


17 


47 


169 16 


17 


38 


61 


6 


16 


27 


18 


2 9 


3 64 2 3 


42 


17 


71 


6 


21 


57 


58 


18 


178 16 


38 


47 


18 


6 


19 


39 


49 


49 


31.7 20 


52 


57 


87 


6 


19 


18 


57 



203 236 10 30 56 



CIBGULAB MEASURE. 
26. 27. 



8. 



11 


2 8 


66 


68 


10 


21 


51 


37 


8 


13 


39 


67 


8- 


19- 


3 8 


49 


7 


17 


47 


48 



6 


17 


17 


18 


7 


09 


19 


5,1 


8 


18 


57 


46 


4 


17 


16 


39 


T 


27 


38 


4 8 



11 11 5 509 



Note. — The sum of the fligne, when not less than 12, mnst he diyided by 
12, and only the remainder be written down, as in Ex. 26. 



SUBTRACTION. 
191. Snbtnetioi of Compound Nnmben is the process of finding 

the difference between two denominate numbers of the same 
kind, when one or both of them are compound. 

ENGLISH MONEY. 

Ex. 1., From 87£ 9s. 6d. 3far. take 52£ lis. 7d. 16r. 

oFERATioN. Having placed the fess i^nmjber under 

£ 0. d. fiur. the greater, farthings under farthings, 

Min. 8 7 9 6 3 pence under pence, etc., we begin with 

Sub. 5 2 11 7 1 the farthings, thus : 1 far. from 3 far. 

• 1 leaves 2 far., which we set under the 

Bern. 3 4 17 11 2 column of farthings. As we cannot 

102. What is subtraction of compound numbers i ^pw 4o you arrai^, 
the numbers for subtraction ? 
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take 7d. from 6d., we add 1 2d. »> 1& to tibe 6d., making 18d., and 
then subtract the 7d. from it, and set the remainder, lid., under the 
column of pence. We then add Is. ss I2d. to the lis. in. the subtra* 
bend, making 12s., to compensate for the 12d. we added to the 6d. in 
the minuend; (Art. 30.) Again, since we cannot take 128. from 9s., 
we add 20s. = l£ to the 9s., making 29s., from which we take the 
12s., and set the remainder, 17s., under the colmnn of shillings. Hav- 
ing added l£ = 20s. to the 52£, to compensate for the 20s. added to 
the 9s. in the minuend, we subtract the pounds, and obtain S4£ for 
the remainder ; and as the result complete, ,34£ 17s. lid. 2far. 

RuLB..-r- Write the less compound number under the greater^ so that 
units qfihe.samt denomination shall stand in the same column. 

Subtract as in subtraction of simple numbers. 

If any number in.the subtrahend is larger than (hat above U, add to the 
upper number as many units as make one of the next higher denomination 
before subtracting^ and carry one to the next lower number before subtract- 
ing it. 

Proof, — The proof is the same as in subtraction of simple 
numbers. 

Examples ro^ PRACiacESi 





2. 












3. 


£ 

78 
41 


1. d. fin 
11 5 2 

13 3 3 


■ 








765 
713 


■. d. ftr. 

16 10 1 

17 IX 3 


3 6 


18 18 
















4 




TEOY 


WEIGHT. 




6. 


lb.. 

15 

a 


01. pwt^ 

3 12 
11 17 


14 
21 








lb. 

711 
19 


oi.. pirt. sc. 

1 3 17 
3 18 19 


5 


3 14 


17 














6. 


APOTHECARIES' 


WEIGHT. 


7. 


lb 
15 
11 


§39 

7 12, 
9 7 1 


gr- 

15 

19 








lb 

161 
9 7 


1, S 9 gr. 

6 8 1 17, 

7 ^ 2 18 


3 


9 2 


16 













102. What do you do when the upper number ^ smaller than the lower ? 
How many do you carry to the next denomination T What is the rale 1 
The proof? 
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AVOIRDUPOIS WEIGHT. 

8. 9. 

T. ewt. qr. n>. os. dr. T. ewt. qr. lb. oi. dr. 

117 161 5 14 11 101 113 
19 17 3 17 115 9 18 3 1 13 15 

97 18 1 12 14 15 



CLOTH MEASURE. 

10. 11. 

yd. qr. na. In. B.B. qr. na. In. 

15 112 171 2 2 1 

9 3 3 1 19 3 2 

5 12 1 

LONG MEASURE. 

12. 13. 

deg. m. far. rd. yd. ft In. deg. m. ftir. rd. ft In. 

181 9 11 37 



97 
19 


3 7 
17 1 


31 
89 


1 1 

1 2 


3 

7 


77 


55^ 5 
*=1 


31 
13 


H 1 
1 2 


8 
6 



9 28 7 1 16 9 



77 55 7 5 112 



SURVEYORS' MEASURE. 
14. 15. 

m. ftur. cha. p. L m* fiir. oha. p. I. 

213 5217 3171119 

9 5 8 1 20 18 1 7 3 23 



11 5 7 



SQUARE MEASURE. 







16. 




17. 


A. 


R. 


p- 


ft. In. 


A. R. p. yd. ft In. 


116 


1 


13 


100 113 


139 1 17 18 1 30 


87 


3 


17 


200 117 


97 3 18 30 1 31 


28 


1 


35 


171J 140 
i=3 6 





2 8 1 35 172 32 
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SOLID MEASUBE. 
18. 19. 

T. ft in. Cords. ft. in. 

171 30 1000 571 18 1234 

98 37 1234 199 19 1279 



72 


32 1494 










WINE 


MEASUBE. 






20. 






21. 


T. 


hhd. g>L qt. 


pt. gL 




T. hhd. gal. qt. pt. gi. 


171 


3 8 1 


1 1 




71 1 1 1 1 1 


99 


1 19 3 


1 3 




9 3 3 3 13 


72 


1 61 1 
22. 


X 2 

BEEB 


MEASURE. 


23. 


T. 


hlid. gaL qt 


pt. 




T. Uid. gaL at- pt. 


15 


117 1 







79 2 2 2 


9 


3 19 3 


1 




19 3 13 3 1 


5 


1 51 1 


1 










DRY MEASURE. 






24. 






25. 


ch. 


bu. pk. qt. 


pt. 




ch. ' ba. pk. qt. pt. 


716 


1 2 1 







7313301 


19 


9 3 1 


1 




19 18 1 3 1 


696 


27 2 7 

26. 


1 


TIME. 


27. 


y- 


da. h. 


m. MO. n 


'. da. h. m. aee. 


375 


15 13 


17 


5 14 1 3 4 15 


199 


137 15 


1 39 


9 6 17 3 7 4 8 



175 243 4 15 26 

CIRCULAR MEASURE. 
28. 29. 

8. o I « S. o I tt 

11 7 13 15 1 23 37 39 

9 29 17 36 9 15 38 47 



1 7 55 39 4 7 58 52 

Note. — In Circular Measare, the minuend is sometimes less than the 
subtrahend, as in Ex. 29, in which case it must be increased by 12 signs. 
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103. To find the differenGe of ddtes. 

Ex. 1. What is the difTerence of time between Occober 16th, 
1852, and August 9th, 1854 ? Ans. I7. 9mo. 23da. 

FIRST OPERATION. Commencing with January, the first 

y. mo. d*. month in the ^ear, and counting the 

Min. 18 5 4 7 9 months and days in the later date up 

Sub. 1852 9 16 ^ August 9th, we find that 7mo. and 9 

^- da. have elapsed; 'and counting the 

Bern. '1 9 2B months and days in the eai^er date, up 

to October 16th, we find th4t 9mo. and 

sxcoND opxRATiov. I6da. hare elapsed. -We, therefore, 

Min. 1^54 \8 9 write the numbers for subtraction as in 

Sub. 1852 10 16 ^^^ ^^^ «pemtioa. The same result 

can be obtained by reckoning the numr 

Bern. 1 9 2 3 ^ of ther given months instead of the 

number of- months that have elapsed 
since the beginning of the year, and writing the numbers as in the 
second operation ; — written either way. 

The earlier date bdrtg placed under the later , is subttactedy as by the 
preceding rule. 

Note. — In finding the difierence between two dates, and in computing 
interest for less than a month, 30 days are considered a month. In /^ra< trans- 
actions, a month is reckoned from any day in one month to the corresponding 
day of '^e* following month, if it has a corresponding day, otherwise to 
its end. 

Examples fob Practice. 

2. What is the time from March 2l8t, 1853, to Jan. 6th, 
1857 ? Ans. 3y. 9m. 15da. 

3. A note was given Nov. 151^, 1852, and j paid > April 25!th, 
1857 ; horw'lo^gnvas it on interest? Ans. ?4y. dmo. lOda. 

4. John Quincy Adams was bom at Braintree, Mass., July 
11th, 1767, and died at Washington, D. C, Feb. 23, 1848 ; to 
what age did he live ? Ans. 80y. 7mo. 12da. 

5. Andrew Jackson was bom at Waxaw, S. C.,^March 15th, 
1767, and died at Nashville, Tenn., June 8th, 1845 ; at what 
age di<| he die ? Ans. 78y. 2mo. 23da. 

103. From what period do you count the months and days in preparing 
dates for subtraction ? How do you arrange the dates for subtraction ? How 
subtract ? How many days are considered a month in business transaotionsl 
What is the second method of pseparisg dates for subtractioa ? 
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miscell:a.neous exercises. 

1. 'What is the iamount of tHe following quantities of gdd: 
41b. 8oz. ISpwt 8gr., 51b. lloz. 19pwt. 23gr., 81b. Ooz. 17pwt. 
ISgR, and 181b. ^oz. 14pwt. lOgr. ? 

Ans. 871b. 7oz. 5pwt 8gr. 

2. An ^apothecary would' mix 71b 8S 23 29 Igr. of rhubatb, 
21b lOS 03 19 13gr. of cantbarides, and 2fc 3S 73 29 17gr. 
of'^iiiin-; wiifttis^e weight of the compound? 

Aiis.l2tb5S 83 09 llgr: 

3. Add together 17T. Ilcwt 8qr. 111b. 12oz., IIT. 17cwt. Iqr. 
im.^llbz.,'^3T. 19cwt Iqr. 171b. 8oz., 27T. 19cwt. 3qr. 181b. 
9oz., and 16T.8eWt.3qr. Oib. 13oz. 

Ans. 127T. 12cwt Iqr. 181b. 5oz. 

4. A mefdiant owes % debt in London amoantiilg>tO'7671£; 
whdt^rctaiains due after he has paid 1728£ 178. 9d.? 

Aiis. 5942£ 28. 8d. 

'5. *Frdm 731b. of silver there were made 261b. lloz. 13pwt. 
*I4gr. of piate ; what quantity remained ? 

Ans. 4$lb. Ooz. 6pwt. lOgr. 

6. From 71ft 8g 13 19 I4gr. take 71b 9S 15 19 17gr. 

Ans. 63fc lOg 73 '29 17gr. 

7. From 28T. i3cwt. take lOT. i7cwt.'l91b. 14oz. 

Ans. 17T. 15cwt. 3qr. 5Ib. "^oz. 

' 8. A merchant has 3 pieces of cloth ; the first contains 37yd. 
3qr. 3na., the second 18yd. Iqr. 3na., and the third 31yd. Iqr. 
2na. ; what is the whole quantity ? Ans. 87yd. 3qr. Ona. 

9. Sdd 3 1oad8 of hay; the first weighed 2T. IScfwt Iqr. 
171b., the second 3T.a71b.,^d the third IT. 3qr. 111b. ; what 
did they all weigh ? Ans. 6T. 14cwt Iqr. 201b. 

10. What is the smn of the' following distances: 16m. 7fur. 
18fd. 14ft. llin., 19m. Ifer. 13rd. 16ft. 9in., 97m. 3ftir. 27ri 
13ft.' 3m., «nd '47m. 5fiir. 37rd.^ 13ft. lOin. ? 

Ans. 181m. 2ftir. l'8rd. 9ft. 3m. 

11. ^iYdrn 76yd. take 18yd. 3qr. 2na. Ans. 57yd. Oqr. 2na. 

12. From 20m. take 3m. 4fur. 18rd. 13ft. 8in. 

Ans. 16m 3fur. 21rd. 2ft. lOin. 

13. From 144A. 3R. take 18A IR. 17p. 200ft. lOOin. 

Ans. 126A. IR. 22p. 71ft. 80in. 
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14 From 18 cords take 3 cords lOOft. lOOOin. 

Ans. 14 cords 27ft. 728in. 

15. A gentleman has three farms; the first contains 169 A. 
SR 15p. 227fl., the second 187A. IR. 15p. 165fl., and the third 
217A. 2R. 28p. 165fL; what is the whole quantity? 

Ans. 574A. 3R. 20p. 12|ft. 

16. There are 3 piles of wood; the first contains 18 cords 
116fl. lOOOin., the second 17 cords 111ft. 1600in., and thie third 
21 cords 109fl. 1716in. ; how much in aU .? 

Ans. 58 cords 82ft. 860in. 

17. From 17T. take 5T. 18fL 765in. Ans. IIT. 21fL 963in. 

18. From 169gal. take 76gal. 3qt. Ipt. 

Ans. 92gal. Oqt. Ipt. 

19. From 17ch. 18hu. take 5ch. 20bu. Ipk. 7qt. 

Ans. llch. 33bu. 2pk. Iqt. 

20. From 83y. take 47y. lOmo. 27d. 18h. 50m. 14s. 

Ans. 35 J. Imo. 2d.*5h. 9m. 468. 

21. From US. 15^ 86' 15" take 5S. 18' 50' 18". 

Ans. 5S. 26' 45' 57". 

22. John Thomson has 4 casks of molasses; the first con- 
tains 167gal. 3qt. Ipt, the second 186gal. Iqt. Ipt, the third 
108gal. 2qt Ipt., and ^e fourth 123gaL 3qt. Opt. ; how much is 
the whole quantity ? Ans. 586gal. 2qt. Ipt 

23. Add together 17bu. Ipk. 7flt Ipt, l,8bu. 3pk. 2qt, 19bu. 
Ipk. 3qt Ipt, and 51bu. 3pk. Oqt Ipt 

Ans. 107bu. Ipk. 5qt Ipt 

24. James is 13y. 4mo. 13d. old, Samuel is 12y. llmo. 23d., 
and Daniel is 18y. 9mo. 29d. ; what is the sum of their united 
ages ? Ans. 45y. 2mo. 5d. 

25. Add together 18y. 345d. 13h. 37m. 15s., 87y. 169d. 12h. 
16m. 28s., 316y. 144d. 20h. 53m. 188., and 13y. 360d. 21h. 57m. 
15s. Ans. 436y. 290d. 20h. 44m. 16s. 

26. A carpenter sent two of his apprentices to ascertain the 
length of a certain fence. The first stated that it was 17rd. 16ft. 
llin., the second said it was 18rd. 5in. The carpenter finding a 
discrepancy in their statements, and fearing they might both be 
wrong, ascertained the true length himself, which was 17rd. 5yd. 
1ft. llin. ; how much did each differ from the other? 

27. From a mass of silver weighing 1061b., a goldsmith made 
36 spoons, weighing 51b. lloz. 12pwt 15gr. ; a tankard, 31b. Ooz. 
13pwt 14gr. ; a vase, 71b. lloz. 14pwt 23gr. ; how much un- 
wrought silver remains?- Ans. 881b. lloz. 18pwt 20gr. 
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28. From a piece of cloth, coataining ITjd. dqr., there were 
taken two garments, the first me^^uring Sjd. 3qr. 2na., the 
second ^jd. Iqr. 3na. ; how much remained ? 

Ans. 9jd. Iqr. 3na. 

29. Venus is 8S. 18** 45' 15" east of the Sun, Mars is 7S. 15» 
36' 18" east of Venus, and Jupiter is 5S. 21** 38' 27" east of 
Mars ; how far is Jupiter east of the Sun ? Ans. 4S. 26**. 

30. The longitude of a certain star is 3S. 18** 14' 35", and 
the4ongitude of Jupiter is US. 25** 30' 50"; how far will Ju- 
piter have to move in his orbit to be in the same longitude with 
the star ? Ans. 3S. 22** 43' 45". 



MULTIPLICATION. 
101. Idltiplieation of Compound Nninben is the process of taking 

a compound number any proposed number of times. 

105* When the multiplier is 12 or less. 

Ex. 1. If an acre of land cost 14£ 5s. 8d. 2far., what will 
9 acres cost ? Ans. 128£ lis. 4d. 2far. 

OPERATION. We write the multiplier under 

£ 8. d. ftr. the lowest denomination . of the 
Multiplicand 14 5 8 2 multiplTcand, and then say 9 times 
Multiplier 9 2far. are ISfar., equal to 4d. and 

T> , . - ft Q - - '. a 2far. We write the 2far. under 

Ji'roduct lJ»il 4-^ the number multipUed, reserving 

the 4d. to be added to the next 
product We then say 9 times 8d. are 72d., and the 4d. make 76d., 
equal to 6s. and 4d., and write the 4d. under the column of pence, 
reserving the 6s. to be added to the next product Then, 9 times 
5s. are 45s., and 6s. make 51s., equal to 2£ and lis., and write the 
lis. under the column of shillings, reserving the 2£ to be added to 
the next product Again, 9 times 14£ are 126£, and 2£ make 
128£, which we write under the column of pounds; and have 128£ 
lis. 4d. 2far. for the answer. 

104. What is maltiplication of compound nambers ? — 105. Explain die 
operation. J3y what do you divide the product of each denominatioB ? What 
do yon do with the quotient and remainders thus obtained ? 
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Rule. — Mad^y each denomination of ike eon^)ottnd dumber iu in 
intdtipUcatuni of emple nwnbv»y tLnd carry as m addition of compound 
numbers, 

KoTB. — Groing a second time carefully oyer the woi^ is a good way of 
testing its accnracy. On learning Division of Ck>mpoahd Nnmbers, the pnpil 
will find by that rule a better method of proving multiplication of compound 
numbers. 

Examples fob Practice. 
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k k d. 

9 6 8 
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8. 
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4. 
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7. 


8. 


ewt. V 
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lb. 

L7 

5 


OB. 

10 
6 

12 


Ion. 
14 
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ewt. qr. lb. 
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7 

11 9 


ewt V- lb. on. 

19 1 8 15 
8 
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9. 






10. 
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lb. tm. 
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dr. 
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13. 


Id. yd. ft. 

23 8 2 


In. 
9 
9 








tar. Id. A. &»> 
9 31 16 11 

Id 



213^ 9 980 42 

Note. — The answers to the following qaestions are fonnd in the c6r- 
iesponding questions in Division of Compound Numbers, p. 126. 

14. Whai; cost 7 yards of clodi at 18s. 9d. per yard? 

15. If a man travel 12m. Sfiir. 29rd. in one day, how far ^ 
he travel in 9 days ? 

16. If 1 acre produce 2 tons IScwt. 191b. of hay, what will 

8 acres produce ? 

. ' — # 

104. What is the rale? Howmay tfaeworkbettetdd? 
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17« If a ftmily CD&dume 49gal. 3qt Ipi 6f mohdses in one 
month, what quantity will be sufficient for one year ? 

18. John Smith has 12 silver spoons, each weighing 3oz. 
17pwt 14gr. ; what is the weight of all ? 

19. Samuel Johnson bought 7 loads of timber, each measur- 
ing 7 tons 87fl. ; what was t^e whole quantity ? 

20. If the moon more in her orbit 13** 11' 35" in 1 day, how 
far will she move in 10 days ? 

21* If 1 dollftf will purchase 2& 6i 75 IB lOgr. of ipecacu- 
anha, v^t quantity would 9 dollars buy ? 

22. If 1 dollar will buy 2A. 3R. 15p. 30yd. 8ft. lOOin. of 
wild land, what quantity may be purchased for 12 dollars? 

23. Joseph t>oe will cut 2 cords d7ft. of wood in 1 day ; how 
much will he cut in 9 days ? 

24 If 1 acre of land prodace 3di. &}u. 2plL 7qt Ipt of oom, 
what will 8 acres produce ? 

106» When the multiplier is a composite number, and 
nolle of its fkotot^ e:s:ceed 12. 

Ex. 1. What cost 24 yards of broadcloth at 2£ 7s. lid. per 
yard t Ana. 57 £ lOs. Od. 

OPBlULTtOir* 

«B 8. d. 24 is equal to 4 X 6 ; we 

2 7 1 1 «ai price of 1 yard. therefore multiply the price 

4^ <tf 1 yard bjr 4, and obtain 

-— ^- . ■> ■ ^ the price W 4 yards, which 

9 11 8 =«* price of 4 yards. we multiply by 6, and obtain 

6 Iflie price of 24 yards. 



57 10 « price of 24 yards, 

Ex. i. What cost 860 tons of i«m at 17£ l€s. Id. per ton ? 

^B. 6409£ 10s. Od. 

OPHtULTlOil, 
£ 8. d. 

17 16 1 =: price of 1 ton. 860 is equal to 6 X 6 X 

6 la We therefore muldply 

*^^ price of 1 ton by 6, and 

pnce of 6 tons, obtain the price of 6 tons, 

which multiplied by 6 gives 

rQn J. ^^ ^^e price of 36 tons, and 
. pnce of 86 Um. -^^^^^ ^^ ^^^ ^^ pri^^ 

ci 360 tons. 

6409 10_ — price of 860 tons. 
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Rule. — Multiply by the factors of the compogke number in succea- 
fitm. , 

Examples fob Fsagtice. 

3. K a man travel 3m. 7far. 18rd. in one day, how &r would 
he travel m 30 days ? 

4. If a load of hay weigh 2 tons 7cwt 8qr, 181b., what would 
be the weight of 84 similar loads ? 

5. When it requires 7yd. Sqr. 2na. of silk to make a lady's 
dress, what quantity would be sufficient to make 72 similar 



6. A tailor has an order from the navy agent to make 132 
garments for seamen ; how much cloth will it take, supposing 
each garment to require 3yd. 2qr. Ina. ? 

107t When the multiplier is not a composite number, 
and exceeds 12, or, if a composite number, and any of its 
factors exceed 12. 

Ex. 1. What cost 379cwt. of iron at 3£ 16s. 8d. per. cwt? 

Ans. 1452£ 16s. 8d. 

Since 879 is not a com« 
pofiite number, we cannot 
resolve it into factors; but 
we may separate it into 
parts ; thus, 879 = 300 -|- 
70 4- d. In the operation 
we first multiply by 10, and 
then by 10, to get the cost 
of lOOcwt. To find the cost 
of SOOcwt., we multiply the 
cost of lOOcwt. by 3 ; and to 
find the cost of 70cwt., we 
multiply the cost of lOcwt. 

by 7 ; and then, to find the 

145 2 16 8=costof379cwt. cost of 9cwt., we multiply the 

cost of Icwt. by 9. Adding 
the several products, we obtain 1452£ 16s. 8d. for the answer. 

Rule. — Having resolved the multiplier into any convenient parts, as 
of units, tens, etc,, m^tiply by these several parts, adding together the 
products thus obtained for the required result, 

106. What is the rale for multiplyiiig by a composite number? Reason 
for the rule 1 — 107. How do you find the cost of SOOcwt. in the example 1 
Of 70cwt. ? Of 9cwt ? What is the rale when the multiplier is laige, and 
is not a oomposite number t 



OPEBATIOX. 
£ 1. t. 

8 16 8 —cost of Icwt 
10 


88 


6 8 — ooet of lOcwt 
10 


383 

1150 

268 

34 


6 8 — cost of lOOcwt 
3 

— cost of 300cwt 
6 8 — cost of 70cwt 
10 — cost of 9cwt 
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Examples for Practice. 

2. If 1 dollar will buy 171b. lOoz. 13dr. of beef, how much 
may be bought for 62 dollars ? 

3. What cost 97 tons of lead at 2£ 17s. 9jd. per ton ? 

4. If a man travel 17m. 3fur. 19rd. 3jd. 2fL 7in. in one day, 
how far would he travel in 38 days ? 

5. If 1 acre will produce 27bu. 3pk. 6qL Ipt of com, what 
will 98 acres produce ? 

6. If it require 7yd. 3qr. 2na. to make 1 cloak, what quantity 
would it require to make 347 cloaks ? 

7. One ton of iron will buy 13A. 3R. 14p. 18yd. 7ft. 76in. of 
land ; how many acres will 19 tons buy ? 

8. If 1 ton of copper ore will purchase 17T. 14cwt 8qr. 181b. 
14oz. of iron ore, how much can be purchased for 451 tons ? 

Ans. 8003T. 17cwt Iqr. 121b. lOoz. 



DIVISION. 



Its, IMyilioil of CompOUld Nnmben is the process of dividing a 
compound number into any proposed number of equal parts. 

IWt To divide when the divisor does not exceed 12. 

Ex. 1. If 9 acres of land cost 128£ lis. 4d. 2far., what is the 
value of 1 acre ? Ans. 14£ 5s. 8d. 2far. 

opEBATioH. Having divided the 128£ by 9, we find 

£ 1. d. ftr. the quotient to be 14£ and 2£ remaining. 

9 )128 114 2 We place the 14£ under the 128£, and 

1 A ** ft S reduce 2£ to shillings, making 40s., and 

14 o o 2 adding the lis. in the dividend, we have 

51s. We next divide the Sis. by 9, and 

write the qnoliient 58. under the lis., and to the remainder 6s., equal 

to 72d-, add the 4d., making 76d. The 76d. we divide by 9, and write 

the quotient 8d. under the 4d., and to the remainder 4d., equal to 

108. What is division of componnd nnmbers ? — 109. Where do yon begin 
to divide ? Why ? When there is a remainder after diyiding any one de- 
nomination, what must be done with it ? 
11* 
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16far., we add the 2far., making ISfan The 18fiu*. we divide by 9, 
and obtain 2far. for a quotient, which we place under the 2far. in the 
dividend ; and thus find the answer to be 14 £ Ss, 8d. 2^. 

Rule. — Divide as in dimdon of simplfi nvmb^n, «<|cA detfifinmaiiaiik 
in its order ^ beginning toith the highest 

Jf there he a remainder, reduce it to the next loyoer denomination^ add* 
ing in the number already of this denomingfion^ if anif, and divide as 
before. 

Proof — The same as in simple numbers* 

KoTB. — When the divisor and dividend are denominate nnmben, and 
one or both are compoand, redace them to the ^ame denomination, and then 
proceed as with simple nambers. 

2. S. 4. 

jC 8. d> jB s. d> it ■. 4L 

2 )10 18 4 3 )58 14 9 5 )129 9 7 

3 6 8 19 11 7 25 17 11 

5. 6. 7. 

£ s. d. fiur. owt. qr. lb. oi. ton. owt. qr. lb. 

6) 112 14 4 2 6 )113 2 5 12 7 )103 110 9 
181583 1831710 1415312 

8. 9. 10. 

ewi. qr. Ib& «, lb, o«, ^, n^ Apr*r4* ft> 

8) 154 2 21 8 9 )143 d 5 6 )587 4 8 18 
19 1 8 15 15 14 13 

11. 12. 13, 

deg. m. tva. rd. rd. yd. ft. in. far. rd. ft. in. 

8 )145 3 3 2 10§ 9 )213 2 9 10 )98 4 2 

Note. — The answers to the following questions are found in the corre- 
Bponding nambers in Multiplication of Compound Nambers. 

14. What costs 1 yard of cloth, when 7yd. can be boaght for 
6£ll8. 3d.? 

15. If a man, in 9 days, travel 112m. Ifiir. 21rd., how fer will 
he travel in 1 day ? 

16.. If 8 acres produce 21T. 5cwt. 2qr. 21b. of hay, what will 
1 acre produce ? 

109. What is the rule for duniion of compound numbers ? 
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17. If a family oonsome in 1 year 598gaL 2qt. of mohsaefl, 
how much will l^ necessary fat 1 month ? 

18. John Smith has 12 silver spoons, weighing Sib. lOoz. 
llpwt. ; what is the weight of each spoon ? 

19. Samuel Johnson bought 7 loads of timber, measuring 55T. 
1911. ; what was the quantity in each load ? 

V). If the moon, in 10 days, move in her orbit 4S. 11** $5' 50^ 
how far does she move in 1 day ? 

21. If $9 will bay 24b 8S 33 Id lOgr. of ipecacuanha, 
how large a quantity will $ 1 purchase ? 

22. When $ 12 will buy d4A. OR. 32p. Sjd. 5ft. 48ia. of wild 
land, how much will $ 1 buy ? 

23. Joseph Doe will cut 24 cords 105 feet of wood in 9 days ; 
how much will he cut in 1 day ? 

24. When 8 acres of land produce 25cfa. 17ba. 3pk. 4qt. of 
grain, what will 1 acre produce ? ' 

llil« When the divisor is a composite number^ and 
none of its factors exceed 12. 

Ex. 1. When 24 yards of broadcloth are sold for 57£ 10s. 
Od., what is the price of 1 yard? Ans. 2£ 7s. lid* 



24 is eqaal to 6 X 4. 



OPBBATIOir. 

6)5^7 fo 0-priceof24yards. We therefore divide the 

i : ^' •' pnce by one of these feo- 

4)9 11 -8 sa price of 4 yaKls. tors, and the quotient aris- 

a ITTT • !• t _■ ing by the other. 

2 7 1 1 «f pnce of 1 yard. ^ ' 

Rule. — XHMe by ike factors of the composite number in suocesskm. 
Examples foe Peactice. 

2. If 360 tons of iron cost 6409£ 10s. Od., what is the cost of 
Itop? 

3. If a man travel 117m. 7fur. 20rd. m 30 days, how fiir will 
he travel in 1 day ? 

4. If 84 loads of hay weigh 201 tons 6cwt. Oqr. 121b., what 
will 1 load weigh ? 

5. When 72 ladies require 567yd. Oqr. Ona. for iheir dresses, 
how many yards will be necessary for one lady ? 

110. How does it appear that dividing by 6 in Ex. 1 gives the price of 4 
yards ? How do yon divide by a composite number % 



128 COMPOUND NUMBERS. 

6. When 182 sailors require 470yd. Iqr. of cloth to make their 
garments, how many yards will be necessary for 1 sailor ? 

111. When the divisor is not a composite number , and 
exceeds 12, or, if a composite number, and. any of its 
factors exceed 12. 

Ex. 1. If 2dcwt of iron cost inX Is. 3d., what cost Icwt ? 

Ans. 7£ 8s. 9d. 

OPBBATIOV. 

28) 171 1 3 (7£ 

161 We divide the poimdfl by 23, and obtain 

r~7 7£ for the quotient, and lO^ remaining, 

^ ^ which we reduce to shiQings, and add the 

20 Is., and again divide by 28, and obtain 8s. 

2 8 ) 2 1 C 8s. for the quotient The remainder, 178., we 

to A reduce to pence, and add the 3d., and again 

divide by 23, and obtain 9d. for the quo- 

1 7 tient ; and, by uniting the several quotients, 

12 ^^ obtain 7£ 8s. 9d. tor the answer. There- 

fore, 

23)207(9d. 

207 

The meUwd of operation is like that by the general rule (Art. 109), 
excepting that more of the work is wntten down, 

2. If $ 62 will buy 10951b. 14oz. 6dr. of beef, how much may 
be obtained for $ 1 ? 

8. Paid 280£ 5s. 9id. for 97 tons of lead; what did it cost 
per ton ? 

4. If a man travel 662m. 4fiir. 28rd. 3yd. 2ft. 2in. in 88 days, 
how far will he travel in 1 day ? 

5. When 98 acres produce 2739bu. Ipk. 5qt. of grain, what 
will 1 acre produce ? 

6. A tailor made 847 garments from 2782yd. 2qr. 2na. of 
doth ; what quantity did it take to make 1 garment ? 

7. When 19 tons of iron will purchase 262A. 8R. 87p. 25yd. 
1ft. 40in. of land, how much may be obtained for 1 ton ? 

8. 451 tons of copper ore will purchase 8003T. 17cwt Iqr. 
121b. lOoz. of iron ore, how much will 1 ton purchase ? 

111. When the divisor is large, and not a composite number, how is the 
division performed % 
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1. Bought 30 boxes of sugar, each contaming 8cwt. 3qr. 201b<., 
but having lost 68cwt 2qr.*01b., I sold the remainder for 1£ 17s. 
6d. per cwt ; what sum did I receive ? « Ans. 375£. ' 

2. A company of 144 persons purchased a tract of land con- 
taining 11067 A. IR. 8p. John Smith, who was one of the com- 
pany, and owned an equal share with the others, sold his part 
of the land for Is. 9^ per square rod; what sum did he re- 
ceive ? Ans. 1101£ 128. 1^ 

8. The exact distance from Boston to the mouth of the Colum- 
bia River is 2644m. 3ftir. 12rd. A man, starting from Boston, 
traveled 100 days, going 18m. 7ftir. 32rd. each day ; required 
his distance from the month of the Columbia at the end of that 
time. Ans. 746m. 7fur. 12rd. 

4. James Bent was bom July 4, 1798, at 3h. 17m. A.M. ; 
how long had he lived Sept. 9, 1807, at llh. 19m. P.M., 
reckoning 365 days for each year, excepting the leap year 1804, 
which has 366 days? Ans. 3353da. 20h. 2m. 

5. The distance from Vera Cruz, in a straight line, to the city 
of Mexico, is 121m. 5fur. If a man set out from Vera Cruz to 
travel this distance, on the first day of January, 1848, which was 
Saturday, and traveled 3124rd. per day until the eleventh day of 
January, omitting, however, as in duty bound, to travel on the 
Lord's day, how far would he be from the city of Mexico on the 
morning of that day ? Ans. 43m. 4fur. 8rd. 

6. Bought 16 casks of potash, each containing 7cwt 8qr. 
181b., at 5 cents per pound. I disposed of 9 casks at 6 cents 
per pound, and sold the remainder at 7 cents per pound ; what 
did I gain? Ans. $182.39. 

7. A merchant purchased in London 17 bales of cloth for 
17£ 183. lOd. per bale. He disposed of the cloth at Havana for 
sugar at 1£ 17s. 6d. per cwt. Now, if he purchased 144cwt. of 
sugar, what balance did he receive ? Ans. 35£ Os. 2d. 

8. A and B commenced traveling, the same way, round an 
island 50 miles in circumference. A travels 17m. 4fur. 30rd. 
a day, and B travels 12m. 3fur. 20rd. a day ; required how 
far they are apart at the end of 10 days. 

Ans. Im. 4fur. 20rd. 
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9. Bought 760 barrels of flour at $ 5.75 per barrel, which I 
paid for in iron at 2 cents per pound. The purchaser afterwards 
sold one half of the iron to an ax manufacturer ; what quantity 
did he sell ? Ans. 54T. 12cwt. 2qn 

10. Bought 17 house-lots, each containing 44 perches, 200 
square feet From this purchase I sold 2 A. 2R. 240ft, and the 
remaining quantity I disposed of at Is. 2^ per square foot; 
what amount did I reoelTe for the last sale? 

Ans. d914£ 19s. 5^ 

11. J. Spofibrd's hrm is 100 rods square. From this he sold 
H. Spaulding a fine house-lot and garden, containing 5A. 8B. 
17p., and to D. Fitts a farm 50rd. square, and to R. Thornton a 
farm containing 3000 square rods ; what is the yalue of the re- 
mainder, at $ 1.75 per square rod ? Ans. $ 6235.25, 

12. Bought 78A. 3B. 30p. of land for $ 7000, and, having sold 
10 house-lots, each 30rd. square, for $ 8.50 per square rod, I dis" 
pose of the remainder for 2 cents per square fopt. How mucb 
do I gain by my bargain ? Ans. $ 89265.35. 



PROPERTIES OF NUMBERS. 

112t An Integer is a whole number; as 1, 6, 18. 
All numbers are either odd or even. 

An Odd Nnmber is a number that cannot be divided by 2 with- 
out a remainder ; thus, 3, 7, 11. 

An EveA- Number is a number that can be divided by 2 without 
a remainder ; thus, 4 8, 12. 

Integers are also either jpnin^ or o&mp(mte numbers. 
A PriflM Nnmber is a number which can be exactly divided by 
no integer except itself or 1 ; as, 1, 3, 5, 7. 

A Compoilte Number is a number which can be exactly divided 
by an integer other than itself or 1 ; as, 6, 9, 14. 

Numbers are prime to each other when they, have no factor 
(Art 41) in common ; thus, 7 and 11 are prime to each other, as 
are also 4, 15, and 19. 

112. What is an integer ? What are all integers % What is an odd mxaur 
ber ? An even numTOr % What other distinctions of numbers are men- 
tioned? What is a prime nnmber? When are numbera prime to each 
other t What ia a composite number t 
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All the prime numbers not lai^r than 1109 are indnded in 
the following 

TABLE OF PRIME NUMBERS. 



1 


59 


139 


233 


337 


439 


557 


653 


769 


883 


1013 


2 


61 


149 


239 


347 


443 


563 


659 


773 


887 


1019 


8 


67 


151 


241 


349 


449 


569 


661 


787 


907 


1021 


5 


71 


157 


251 


353 


457 


571 


673 


797 


911 


1031 


7 


73 


163 


267 


359 


461 


577 


677 


809 


919 


1033 


11 


79 


167 


263 


367 


463 


587 


683 


811 


929 


1039 


13 


83 


173 


269 


373 


467 


593 


691 


821 


937 


1049 


17 


89 


179 


271 


379 


479 


599 


701 


823 


941 


1051 


19 


97 


181 


277 


383 


487 


601 


709 


827 


947 


1061 


23 


101 


191 


281 


389 


491 


607 


719 


829 


953 


1063 


29 


103 


193 


283 


397 


499 


613 


727 


• 839 


967 


1069 


31 


107 


197 


293 


401 


503 


617 


733 


853 


071 


1087 


37 


109 


199 


307 


409 


509 


619 


739 


857 


977 


1091 


41 


113 


211 


311 


419 


521 


631 


743 


859 


983 


1093 


43 


127 


223 


313 


421 


523 


641 


751 


863 


991 


1097 


47 


131 


227 


317 


431 


541 


643 


757 


877 


997 


1103 


53 


137 


229 


331 


433 


547 


647 


761 


881 


1009 


1109 



I13i A Vrimt Factor of a number is a prime number that will 
exactly divide it ; thu^ the prime &ctor3 of 21 are the prime 
numbers 1, 3, and 7. 

A Compoiite Factor of a number is a composite number (Art 
41) that will exactly divide it ; thus, the composite factors of 24 
are the composite numbers 4 and 6. 

NoTB 1. — XJiiity or 1 is not commonly regarded as a prime factor, since 
multiplying or dividing any number by 1 does not alter its value ^ it will be 
omitted when speaking of the prime factors of numbers. 

J^OTB 2. — No direct process of finding prime numbers has been discovered* 
The following facts, however, will aid in ascertaining whether a number is 
prime or not ; and, if not prime, will indicate one or more of its factors : 

1. 2 is the only even prime number. 

2^. 2 is a (actor of every even number. 

3. 3 is a factor of every number the sum of whose digits 3 will exactly 
divide ; thus, 15, 81, and 546 have each 3 as a factor. 

4. 4 is a factor of every number whose two right-hand figures 4 will exactly 
divide ; thus, 316, 532, and 1724, have each 4 as a factor. • 

5. 5 is the only prime number having 5 for a nnit or right-hand figure. 

1 1 3. What is a prime factor « What is a composite factor 1 How is unity 
or 1 regarded? Is tiiere any direct process for determining prime numbers ? 
Which is the only even prime number? Of what numbers is 2 a factor? 
Of what numbers is 3 a factor ? Of what numbers is 4 a €a«tot % 
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6. 5 18 a factor of every number whose rigbt-hand figure is either 5 or ; 
as, 15, 20, &c. 

7. 6 is a factor of every even number that 3 will exactly divide; thus, 24, 
108j and 360 have each 6 as a factor. 

8. 7 is a factor of« every number occupying four places whose two right- 
hand figures are contained in the left-hand figure or figures exactly 3 times ; 
thus, 2107 and 3913 have each 7 as a factor. 

9. 7 is a factor of every number occupying three or four places, when the 
two right-hand figures contain the left-hand figure or figures exactly 5 times ; 
thus, 840, 946, and 1155 have each 7 as a factor. 

10. 8 is a factor of every number whose three right-hand figures 8 wiU 
exactly divide ; ^us, 5072, 11240, and 17128 have each 8 as a factor. 

11. 9 is a factor of every number the sum of whose digits 9 will exactly 
divide ; thus, 27, 432, and 20304 have each 9 as a factor. 

12. 10 IS a factor of every number whose right-hand figure is ; as, 20, 
80, &c 

18. 7, 11, and 13 are factors of any number occupying four places in which 
two like figures have'^two ciphers between them ; as, 3003, 4004, 9009, &c. 

14. Eveiy prime number, except 2 and 5, has 1, 3, 7, or 9 for the right- 
hand figure. 

lilt To find thg prime factors'of numbers. 

Ex. 1. Find the prime faefx)rs of 24.* Ana. 2, 2, 2, 3. 

We divide by 2, the least prime number great- 
er than 1, and obtain the quotient 12. And 
fflnce 12 is a composite number, we divide this 
also by 2, and obtain a quotient 6. We divide 
6 by 2, and obtain 3 for a quotient, which is 
a prime number. The several divisors and the 
last quotient, all being prime, constitute all the 
prime factors of 24, which, multiplied together, 
equal 2X2X2X3 = 24. 

Rule. — Divide the given number by any prime number^ greater ihan 
1, that wiU divide it^ and the quotient^ if a composite number, in the same 
manner; and continue dividing untU a prime number is obtained for a 
quotient. The several divisors and the last quotient toiU be the pr;ime 
factors required, 

r 

Note. — The composite factors of any number may be fotmd by multi- 
plying together fwo or more of its prime factors. 

113. Of what numbers is 5 a factor? Of what is 6 a factor ? Of what is 
7 a factor ? Of what is 8 a fkctor ? Of what is 9 a factor? What is the 
right-hand figure of eveiy prime number? — 114. The rule for finding the 
prime factors of numbers ? How may the composite factors <^ numbers be 
found ? 



OPBBATION. 


2 


24 


2 


12 


2 


6 








3 
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Examples fob Practice. 

2. What are the prime factors of 86? Ana. 2, 2, 3, 3. 

3. What are the prime factors of 48 ? Ans. 2, 2, 2, 2, 3. 

4. What are the prime factors of 56 ? Ans. 2, 2, 2, 7. 

5. What are the prime factors of 144? Ans. 2, 2, 2, 2, 3, 3. 

6. Find the prime factors of 3420 ? Ans. 2, 2, 3, 3, 5, 19. 

7. What are the prime factors of 18500? 

Ans. 2, 2, 5, 5, 5, 37. 

8. What are the prime factors of 19965 ? 

Ans. 3, 5, 11, 11, 11. 

9. What are the prime factors of 12496 ? 

Ans. 2, 2, 2, 2, 11, 71. 

10. What are the prime &ctors of 17199 ? 

Ans. 3, 3, 3, 7, 7, 13. 

11. What are the prime factors of 7800? 

Ans. 2, 2, 2, 3, 5, 5, 13. 

CANCELLATION. 

115* i^ ^ dividend and divisor are both divided hy the same 
number^ the quotient is not changed. Thus, if the dividend is 
20 and the divisor 4, the quotient will be 5. Now, if we divide 
the dividend and divisor by some number, as 2, we obtain 10 
and 2 respectively ; and 10 -r- 2 = 5, the same as the original 
quotient. 

Also, if the dividend and divisor are both multiplied hy the same 
number J the quotient is not changed, 

11 6. J^ a factor in any number is canceled, the number is 
divided by that, factor. Thus, if 15 is the dividend and -5 the 
divisor, the quotient will be 3. Now, since the divisor and quo- 
tient are the two factors, which, being multiplied together, pro- 
duce the dividend (Art 50), if we cross out or cancel the factor 
5, the remaining 3 is the quotient, and by the operation, the 
dividend 15 has been divided by 5. 

in. Oancdlation is the method of shortening arithmetical 
operations by rejecting any factor or factors common to the divisor 
and dividend. 

115. What is the effect on the quotient when the dividend and divisor are 
divided by die same nnmher? — 116. The effect of canoelinn^ a factor of 
an J nmnMr ? — 117. What is cancellation 1 
12 
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Ex. 1. A man sold 25 hundred weight of iron at 5 dollars per 
hundred weight, and expended the money for flour at 5 dollars 
per barrel ; how many barrels did he purchase ? 

Ans. 25 barrels. 

opERATioir. We first indicate by their signs the 

Dividend ^ X 25 multiplication and division required by 

=25. the question. Then, observing 5 to be 

Divisor fi a common factor of the divisor and 

dividend, we divide the divisor and 
dividend by this factor, or, which is the same thing, cancel or reject it 
in both, and obtain 25 for the quotient. 

2. Divide the product of 12, 7, and 4 by the prpduct of 5, 4^ 
and 2. Ans. 10^ 

OFBSATIONf 

Dividend ^^X7xg^ 21 

Divisor liX4X2 2 t, vtuuu«a^ 

Finding 4 in the divisor to be a factor of 12 in the dividend, we 
divide 12 by 4, canceling these numbers, and use the 3 instead of 12. 
The factor 5, common to both dividend and divisor, having been can- 
celed, we divide the product of the remaining factors in the dividend 
by the product of those in the divisor, and obtain the quotient 10^. 

3. Divide the product of 8, 5, 16, and 21 by the product of 
10,4, 12, and 7. 

OPERATIOK. 
4 

Dividend$X^Xa:0X;2i .1 n V * 

_. . ^ , —3 = 4, Quotient 

Divisor i0X^XiiiX%. ^ 

a 

The product of the factors 8 and 5 in the dividend is equal to the 

Product of 10 and 4 in the divisor ; therefore we cancel these factors, 
'inding 16 in the dividend and 12 in the divisor may be exactly 
divided by 4, they are canceled, and use made of the quotients. 
Again, as the product of the factors 3 and 7 of the divisor equals the 
21 of the dividend, we cancel the 3, 7, and 21. The factor 4 alone 
remaining is the quotient. 

117. How do you arrange the dividend and divisor fon cancellation ? How 

do you then proceed ? Is the factbr 6, in Ex. 1, reduced to or 1 by being 

qanoeled ? How do yon proceed when a number in the dividend and another 

in the divisor have a common factor ? How do ;^a proceed when liie pior 

ducts of two or more factors in the dividend and divisor ara alike 1 



BuLE. — Cancel the factor or factors common to (he dividend and 
diuisoTy and then divide the product of the factors remaining in the divi- 
dend by the product of those remaining in the divisor. 

NOTB 1. — In arranging the numbers for cancellation, the dividend may 
be written above the divisor with a horizontal line between them, as in divis- 
ion (Art 47) ; or, as some prefer, the dividend m&j be written on the right 
of the divisor, with a vertical line between them. 

Note 2. — Canceling a factor does not lei>ye 0, but the qno^ent ), to take 
its place, since rejecting a factor is the same as dividing by that &ctor (Art. 
116). Therefore, for every factor canceled 1 remains. 

^Examples 3?or PjtAgTiCB, 

.4. Divide 42 X 19 by 19. Ans. 42. 

5. Divide the. product of 8, 6, and 3, by the product of 6, 3, 
wi 4- Ans. 2, 

6. Divide the produot of 17, 6^ aad 2, by the product of 6, 2, 
and 17. Ans, 1. 

7. Sold 15 pieces of shirting, and in each piece there were 30 
yards, for which I received 1() cents per yard ; expended the 
money for 10 pieces of calico, eacE containing 15 yards i what 
was ^e calico per yard ? Ans. 30 cents. 

8. Divide the product of 12, 7, and 5, by the product of 2, 4, 
and 3. Ans. 17^. 

9. Divide the product of 20, 13, and 9, by the product of 13, 
16, and 1. Ans. 11^. 

10. Divide the product of 9, 8, 2, and 14, by the product of 
8, 4, 6, and 7. ^ Ans. 4. 

11. Divide the product of 16, 6, 10, and-18, by the product of 
8, 6, 2, and 12. Ans. 12^. 

12. Divide the prodnct of 22, 9, 12, and 5, by the. product 
of 3, 11, 6, and 4. Ans. 15. 

13. Divide the product of 25, 7, 14, and 36, by the procfuct 
of 4, 10, 21, and 54 Ans. Iff. 

14. Divide the product of 26, 72, 81, and 12, by the product 
of 36, 13, 24, and 54. Ans. 3. 

15. Divide the product of 8, 5, 3, 16, and 28, by the product 
of 10, 4, 12, 4, and 7. Ans. 4. 

16. Divide the product of 8, 4, 9, 2, 12, 16, and 5, by the 
product of 4, 6, 6, 3, 8, 4, and 20. Ans. 2. 

17. Divide the product of 6, 15, 16, 24, 12, 21, and 27, by 
the product of 2, 10, 9, 8, 36, 7, and 81, Ans. '8. 

117. The rule for cancellation ? How may the numben b9 ananged for 
sanceling? What remains for every factor cancd*^*^ 
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A COMMON DIVISOR. 

118« A Common Divisor of two or more numbers is any 
number that will divide them without a remainder; thus, 2 ui 
a common divisor of% 4j 6, and 8. 

119t To find a common divisor. 

Ex. 1. What is the common divisor of 10, 15, and 25 ? 

Ans. 5. 

opEBATioH. We resolve each of the given nmnbers into two 

10 = 5 X 2 factors, one of which is common to all of them. 

1 5 =s 5 X 3 111 the operation 5 is the common factor, ai^d then>- 

2 5 >a 5 X 5 ^^^ °*^^ ^ * common divisor of the numbers. 

Rule. — Resolve each of (he given numbers into two factorsj one oj 
vokicli is common to aU of them, and this common factor is a common 
dimor. 

Examples fob Practice. 

2. What is the common divisor of d, 9, 18, 24 ? Ans. 3. 
8. What is the common divisor of 4, 12, 16, 28 ? 

Ans. 2 or 4. 

I20« A divisor of any factor of a number is a divisor of the 
number itself. Thus 3, a divisor of 9, a factor of 45, is a divisor 
of 45 itself. 

121. A common divisor of two numbers is a divisor of their 
sum and of their difference. Thus 4, a common divisor of 16 
and 12, is a divisor of their sum, 28, and of their difference, 4. 

122« .A common divisor of the remmnder and the divisor is 
a divisor of the dividend. Thus, in a division having 12 for 
remainder, 36 for divisor, and 48 for dividend, 12, a coosmon 
divisor of the 12 and the 36, is also a divisor of the 48. 

THE GREATEST COMMON DIVISOR. 

123. The Greatest Common Divisor .of two or more numbers is the 
greatest number that will divide each of them without a remain- 
der. Thus 6 is the greatest common divisor of 12, 18, and 24 

118. What is a common divisor of two or more nambers? — 119. The 

rule ? — 121. Of what is the common divisor of two nambers a divisor? — 

122. Of what is a common divisor of the less of two nambers and of their 

difference a divisor % — 123. What is the greatest common divisor of two or 

more Dombera 9 
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124. To find the greatest common divisor. 

Ex. 1. What is the greatest common divisor or measure of 
84 and 132 ? Ans. 12. 

FIRST OPERATION. Besolviiig the numbers into their 

84 = 2X2X3X 7 prime factors (Art 114), thus, 84 sb^^ 
132 = 2X2X3X11 2X2X3X7, and 132 = 2X2 
ts^t^l ^9 X 3 X 11, we find the factoni 2 X 2 

^X^A« = A^. X3are common to both. Since only 

these common Actors, or the product of two or more of such fac- 
tors, will exactly divide both numbers, it follows that the product of 
dll their common prime factoid must he the greatest factor that will er- 
acdy dUnde both of them. Therefore 2X2X3»12isthe greatest 
ccHnmon divisor required. 

The same result may be obtained by a sort of trial process, as 
by the second operation. 

SECOND opERATiOH. Siuco 84- cduuot be exactly 

84) 132 (1 divided by a number greater 

g 4 than itself, if it will also exactly 

divide 182, it will be thearealest ' 

4 8)84(1 common divisor sought. But, on 

4 8 trial, we find 84 wSl not exactly 

rT\ J Q / 1 divide 132, there being a remain- 

tJ b ; 4 « ( 1 der, 48. Therefore 84 is not a 

^ ^ common divisor of the two num- 

1 2 ^ 3 f? ^3 bers. 

<l A We know a common divisor 

^ " of 48 and 84 will also be a divisor 

of 132 (Art 122)» We next try to find that divisor. It cannot be 

greater than 48. But 48 will not exactly divide 84, there being a 

remainder, 36 ; therefore 48 is not the greatest common divisor. 

Again, as the common divisor of 36 and 48 will also be a divisor of 
84 (Art 122), we try to find that divisor, knowing that it cannot be 
greater than 36. But 36 will not exactly divide 48, there being a re- 
mainder, 12 ; therefore 36 is not the greatest common divisor. 
• As before, the common divisor of 12 and 36 will be a divisor of 48 
(Art 122) ; we make a trial to find that divisor, knowing that it can- 
not be greater than 12, and find 12 will exactly divide 36. Therefore 
12 IB the greatest common divisor required. 

Bulb 1. — Resolve the given numbers into th^r prime factors. The 
product of aU the factors common to the several numbers wiU he the 
greatest common divisor. Or, 

Rule 2. — Divide the greater number hy the kss, and if there he a 

124. What are the rules for finding the greatest common divisor of two ot 
more numbers t 

12* 
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remainder divide (be preceding divisor hy itj and so continue dimdmg 
until nothing remains. The last divisor wUl be the greatest common 
divisor, 

NOTB. — When the greatest common diyisor is required of more than tv3o 
numbers, find it of two of them, and then of that common divisor and of 
5me of ^ other numben, and so on for all the given nnmbei%. 

Another metfaQd is to divide the numbers by qny fiutor contmon to them all; 
and 90 oontmiie to divide till there are no. Umger any common factors ; and Uie 
product of all the oommonfactors urill be the greatest common divisor required. 

Examples fob Pbactice. 

2. What is the greatest common divisor of 85 and 95 P 

Ans. 5. 
d. What is the greatest Qommon divisor of 72 and 168 ? 

Ans. 24. 
4« What is the greatest oommon divisor of 119 and 121 ? 

Ans. }. 

5. What is the greatest common divisor of 12, 18, 24, and 
30? Ans. 6. 

6. Having three rooms, the first 12 feet wide, the second 15 
feet, and the third 18 feet, I wish to purchase a roll of the widest 
carpeting that will exactly fit each room without an^r cutting as 
to width. How wide must it be ? Ans. 3 feet. 

A COMMON MULTIPLE. 

125* A Hnltiple of a number is a number that can be divided 
bj it without a remainder ; thus 6 is a multiple of 3. 

126« A Common Hnltiple of two or more numbers is a num- 
ber that can be divided bj each of them without a remainder | 
thus 12 is a common multiple of 3 and 4 

. 127t The Least Common Hnltiple of two or more numbers is 
the least number that can be divided by each of them without a ' 
remainder ; thus 30 is the least common multiple of 10 and 15. 

Note. — A multiple of a number contains all the prime factors of that 
namber ; and the common multiple of two or more numbers contains all the 
prime factors of each of the numbers! Therefore, the least common multiple 
of two or more numbers must be the least number that will contain all the 
prime factors of them, and none others. Hence it will have each prime factor 
taken only the greatest number of times it^ is found in any of the several 
numbers. 

2S5, What is a multiple of a niimber ? — 127. The least common multipla 
cf two or more numbers f 
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128* To find the l^ast common jnultiple. 

Ex. 1. What is the least oommon multiple of 6, 9, 12 ? 

Ans. 36. 

FIR8T OPERATION. Resolviiig the iiumbers into their prime 

6 = 2X3 factors,— - thus, 6 = 2 X Sjand 9 «= 8 X 

9=3X3 3, and 12 = 2 X 2 X »,— we find their 

12 = 2X2X3 different prime factcOT to be 2 and 3. The 
ON/Ov^N/q — <IA greatest number of times the 2 occurs as a 
4X^AOAO — OD 1^^ m any of the numbers is twice, as 
2 X 2 in 12 ; and the greatest number of times the 8 occurs in any 
of the numbers is also twice, as 3 X 3 in 9. Hence 2 X 2 X 3 X 8 
must be all the prime factors that are necessary in composing 6, 9, and 
12 ; and, consequently, the product of these &ctors must be the least 
number that can be eatactly divided by 6, 9^ and 12. Therefore 
2X^X3X3s=86is the least common multiple required. 

SECOND OPERATION. Haviug arranged the numbers on a 



• 



3 



6 9 12 horizontal line, we divide by 8, a prime 

number that will divide all of them with- 



2 3 4 out a remainder, and write the quotients 



1 g , ' 2 ™ a line below. We next divide by 2, 

o Qc * P™*® number, writing down the quo- 

3X2X3X2 = 86 -^e»ts and undivided numbers as before. 

Then, since these numbers are prime to 
each other, we multiply together the divisors and the numbers on the 
lower line, which are all the prime Actors of 6, 9, and 12, and thus 
obtain 86 for the least common multiple. 

Rule 1. — Resolve the given numbers into their prime factors. The 
product of these factors, taking each factor the greatest number of times 
it occurs in any of the numbers, tmU be the least common multiple. Or, 

Rule 2. — Having arranged the numbers on a horizontal line, divide 
by such a prime number as unll divide most of them vnthout a remainder^ 
and write the quotients and undivided numbers in a line beneath. So 
continue to divide ttniil no prime number greater than % wUl divide two or 
more of them. The product of the divisors and the number^ of the line 
below wiUbe the least common multiple. 

• 

Note 1. — When numbers are prime to each other, their product is their 
least common multiple. 

Note 2. —When any of the given numbers is* a fiictor of any of the others 
it may be canceled. 

128. What are the rules for finding the lea&t CQmmoTi mvs\\:\^\^'V 
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Examples for Pbactice. 

2. What is the least common multiple of 7, 14, 21, and 15 ? 

Ans. 210. 

OPEBATIOV. 

^14 21 15 ^^^^^ 7 is a factor of 14, another of the 

^ numbers, we cancel it ; and ance 8 is a factor 

2 i 1 5 ^ ^^9 ^^ ^^ cancel that (Note 2) ; thus the 
work is rendered shorter. 
7X2X15 — 210 . 

8. What is the least common multiple of 3, 4, 5, 6, 7, and 8 ? 

Ans. 840. 

4. What is the least number that 10, 12, 16, 20, and 24 will 
divide without a remainder ? Ans. 240. 

5. What is the least common multiple of 9, 8, 12, 18, 24, 86, 
and 72? Ans. 72. 

6. Five men start from the same place to go round a certain 
island. The first can go round it in 10 days ; the second, in 12 
days; the third, in 16 days ; the fourth, in 18 days ; the fifth in 
20 days. In what time will they all meet at the place from 
which they started ? Ans. 720 days. 



FRACTIONS. 



139* A Fraction is an expression denoting one or more equal 
p(xrt8 of a unit 

Fraction is derived from the Latin franco, to break. 

Fractions are of two kinds, Common and Decimal 

COMMON FRACTIONS. 

130. A Common Fraetion is expressed by two numbers, one 
written over the other, with a line between them. 

The number below the line is called the denominator; and the 
number c^>ove, the numerator, 

m 

„^ ( Nomerator, 8, Three 

Thus, ] - 

( Denominator, 6, FifUus. 

129. What is a fraction ? Prom what is the term derived, and what does 
it signify? How many kinds of fractions, and what are they called?-^ 
ISO. How 18 A common fraction expressed ? What is the number below the 
line called f The number above the Imel 
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The Oenominfttor shows into how many parts the whole number 
is divided, and gives a name to the fraction. 

The Nomerator shows how many of these parts >re taken, or 
expressed by the fraction. 

A Proper Fraction is one whose numerator is less than the de- 
nominator ; as, ^. 

An Improper Fraction is one whose numerator is equal to, or 
greater than, the denominator ; as, |, f . 

A Mixed Nnmber is a whole number with a firaction; as, 7^, 5g. 

A Simple or Single Fraction has but one numerator and one de- 
nominator, and may be either proper or improper; as, {>, j. 

A Componnd Fraction is a fraction of a fraction, connected by the 
word of; as, J of ^ of f . 

A Complex Fraction is a fraction having a fraction or a 
mixed number for its numerator or denominator, or both ; as, 

131« The Tenm of a fraction are its numerator and denom^ 
inator. 

The Unit of a Fraction is the unit or whole thing divided. 

A Fractional Unit is one of the equal parts into which the unit 
of the fraction is divided. 

A whole number may be expressed fractionally, by writing 1 
for the denominator. Thus, 5 may be written <(, and read 5 
ones ; and 9 may be written f , and read 9 ones. 

132. Fractions originate from division; the numerator an- 
swers to the dividend, and the denominator to the divisor. Thus, 
when we divided 479956 by 6 (Art. 49, Ex. 12), we had a ^ 
remainder of 4, which could not be divided by 6, and therefore 
we wrote it over the divisor, with a line between them. This 
expression originating from division is a fraction; the number 
above the iine being the numerator, and the one below the de- 
nominator. 

180. What does the denominator of a fraction show? What does the 
numerator show 1 What is a proper fraction ? An improper fraction ? A 
mixed nnmber ? A simple fraction ? A compound fraction ? A complex 
fraction ? — 131 . What are the terms of a fraction ? What is the unit of a 
fraction? How may a whole nnmher be expressed fractionaUyl Evqul 
what do fractions or^nato ? 
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I88« 7%0 vtdue of a fraction U ike quotiaU armn^frmm the 
divistofi of the numeraior by the denommator. Thas, the value of 
f , or 6 -i- 2, is 3 ; and ihQ va^ue of £, or 3 h- 4^ is ^ 

BEDUCTION. 

131. Maeiiota of F^aetioni is the pfoc^sd ot dianging their 

form without altering their value. 

A fraction is in its lowed termsy wheti its terms are prime to 
each other. (Art 112.) 

135. To reduce a fraction to its lowest terms. 

Ex. 1. Reduce ^ to its lowest terms. An& ^. 

opsRATioN. We divide the terms of the fi*action by 2, a factor 

2 ) J^^ Bs f common to them botli, and obtain f . We divide, 

q \ 3 1 again, both terms of 4 by 8, a factor common to 

^ ) » * them, and obtain ^. ifow, as 1 and S are iium];>er8 
prime to each other, the fraction ^ is in its lowest terms. The same 
result would have been produced, if we had divided the terms by 6, 
the greatest common divisor. 

Since the numerator and denominator of a fi-actioti toit^spond to 
the dividend and divisor in division (Art. 132), dividing both by the 
wane numbef^ or cancelii^ eqiUEil ^tori k both (Art. 115), changes 
only the form of the fraction, while the value expressed remains the 



Dividing the numerator and denominator of a fraction hy the same 
nwnber does not alter ^ i^cdue of C^ fradUen. 

Rule. — Divide the numerator and denominator hy any number 
gt&Uer UiOh ly, that wiU dimde them both without a remainder ^ and thus 
proceed urOU Ihey are prime to each other. Or, 

Divide both terms of the fraction hy their greatest common divisor, 

ESCJLMPLBS FOIt PfeACTIGE. 

^2. Reduce ^ to its lowest terms. Ans. -^. 

/ 3. Reduce ^ to its lowest terms. Ans. f . 

X4. Reduce ^f to its lowest terms. Ans. ^. 

jrd. Reduce -^ to its lowest terms. Ans^f. 

6. Reduce J^ to its lowest terms. Ans. |. 

^ 7. Reduce ^|f to its lowest terms. Ans. Jff . 

^ 8. Reduce .-^^ to its lowest terms. Ans. ^. 

isa. What is the value of a fraction ? — 134. What is redaction of frac- 
t{'6B8 ? When is a fraction in its lowest terms ? — 135. Why does dividiott 
hoA terms of a fraction by the same number not alter the value ? Has { 
ibe same vsdue as ^ ? Why 1 BepealL the nle. 
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9. Bedik^ |ff^ to its lowest tenns. Ans. j^ff^. 

10. What is the lowest expression of |^ ? Ans. ^^f . 

19(t« To reduce a mixed number to an improper frac- 
tion. 

Ex. 1. In 7f how inany fifths ? Arts. ^» 

OPERATION. , 

'7 -I Since there are 5 fifths in 1 whole one, there will 

5 he 5 times as many ffths as whole ones ; therefore, 

T-^ AAi. ^ ^ there are 85 mbhs, and Uie 8 fifths being added 

3 5 fifths. make 38 fifths, which are expressed thus, ^. 
o 

Ti fifths == ^. 

Rule. — Multiply the tohok number by the denominator of the fraction, 
ami (o the product add the numeraXor^ and place the sutk over theyiven 
denominator, 

NoTB. -^ To rednce a whole number to a fraction of the sanie Valae, 
having a given denominator, we multiply the whole number by the given 
denominator', cifid make the product the numerator; thus 6, redncedl to a frac- 
tion, haTing 3 for a denominator, becomes -^. 

Examples fob PBACTiofi. 

2. In Sf dollars how Matiy sevenths P Anis. ^. 

3. In 3^ oranges how many fourths ? AnK. J^-, 

4. In 9^ gallons how many elevenths ? Ans* ■^, 

5. Reduce 8^^ to an improper fraction. Ans. ff , 

6. Reduce 1^^^ to axi improper fraction; Ans. ■^, 

7. In 18J- how many ninths ? Ans. -^f^. 

8. In 161 3^ how many one hundred and seventeenths ? 

Ans. JLflfi, 

9. Chtog6 43m to ^^ impropei? fraction. Ans. ^i^. 
10. What imt)toper fi-acition will express 2^^^ ? Ans. ^- 
ii. Change lllyir *<> *"* improper fraction. Ans. ^ jf j^ . 

12. Oiange 125 to an improper fraction. Ans. J-f^. 

13. Change 25 to an improper fractiofi, having 6 for a de- 
nominator. Ans. J-f*. 

14. &educ6 75 to ninths. Atis. ^p, 

15. Change S43 to the form of a ifraction. Ans. ^^ 

16. Reduce 84 to fifteenths. Ans. ^^^. 

i^. Whkt te the rule for reducing a mixed number to an improper frac- 
Hlb41 H Th^ r^on ? HoW do you reduce a whole number to a fraction ^ 
tits same Talue, hAJing a giY^n denominator 1 
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137* To reduce improper fractions to whole or mixed 
numbers. 

£x. 1. How manj dollars iq f^ dollars ? Ans. $ 2^. 

OFERATIOK. 

1 6 ^ 3 7 r 2-Ar Since 16 sixteenths make one dollar, there will be 
oe% as many dollars in 37 sixteenths of a dollar as 37 



contains times 16, or $ 2^. 
6 

Bulb. — Divide the numerator by the denamnatOTy and the guodenif 
will be the whole or mixed number. 

Examples fob Practice. 

2. Beduce ^^^ to a whole number. Ans. 12. 

8. Change -^^ to a mixed number. Ans. 10^. 

4. Change -VtV* ^ ^ mixed number. Ans. lOy^. 

5. Change -VW ^ & miJ:ed number. Ans. Ifff. 

6. Reduce ■' yo - to a mixed number. Ans. 142f . 

7. Beduce f|| to a whole number. Ans. 1. 

8. Change a^ to a whole number. Ans. 567. 

9. Beduce X^ to a mixed number. Ans. 9ff . 

10. Beduce ^^ to a mixed number. Ans. 4^^. 

. . > 
138* To reduce a compound fraction to a simple frac- 
tion. 

Ex. 1. Beduce ^ of -/j to a simple fraction. Ans. f |. 

oFBRATiov. If ^ be divided into 5 equal parts, one of 

t X A = If *bese parts is ^ ; and if | of -j^ be ^Vj it is 

evident that ^ of ^ will be 7 times as much. 

7 times tV " f? » *"^d if i of j^j- be -^j ^ of -^ wiU be 4 times 

as much. 4 times -^ are ff . 

Or, by multipljing the denominator of -^ by 5, the denomi- 

. nator of ^, it is evident we obtain |- of -^ = /^, since the parts 

into which the number or thing is divided are 5 times as many, 

and consequently only ^ as large as before. Again, since i 

137. What is the rale for redndng improper fractions to whole or mixed 
numbers ? A reason for the rale. — 138. Mow do yon reduce a oompoond 
,6nction to a iimple one ? The leaaon fox the operation ? 
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of ^ = ^ ^ o£ ^ will be 4 times as much ; and 4 times 
^^ = ||. This process will be seen to be precisely like the 
operation. 

Ex. 2. Beduce f of f of | of f of ^^ to a simple fraction. 

Ans.-^ 

^ The numerators and denomina- 

$ X ^ X $X$X y 2 tors which are common ta^iton we 

^rx;^x0xu - n rc^JeS^^^!^!!^^^^^^^^ 

RnLE.-^3fti2/e^Zy aU ike numerators together for a new numerator^ 
and ail the denominators for a new denominator. 

Note 1.-* All ^ole and mixed numbers in the componnd fraction mast 
be reduced to improper firactions, before multiplying thQ numerators and 
denominators. ^ 

Note 2. — When there are factors common to both numerator and deiiom* 
inator, they may be canceled in the operation. 

Examples fob Fbaoticb. 

3. Whatisjof t of f? Ans.^ = if. , 

^4. What is J of A of 7 ? Ans. 5^ 

^. Whatisfof ^of f of t? Ans.^. 

' 6. Change ^ of J of f of t^ of 7 to a simple fraction. 

Ans. yVaV- 

7. Required tiie value of f of ^ of |f of iJ of 5f 

Ans. §. 

8. Beduce | of f of -/^ of | of f to a simple fraction. 

Ans. ^. 

9. Reduce f of ^ of J of ^ of 4^ to a simple fraction. 

Ans. f f . 

10. Reduce if of f of -fr ^ a simple firaction. Ans. Jf . 

11. Reduce ^o{ ^oi if of 9| to a whole number. 

Ans. 3. 

12. Reduce f of ^ of ^ of 8| of V to a simple fraction. 

^ Ans. \\. 

138. When there are common fiujtors in the numerator and denominator, 
how may the operation be shortened ? The rule ? What must be done wi^ 
all whole and mixed numbers in the compoand fiaclVoii'^ "Bo^ ^«1 ^^ 
operation he shortened by canceling ? 
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A COMMON DENOMINATOR. 

139* A Common Ilenominator of two or more fractions is a 
common multiple of their denominators. 

The least Common Denominator of two or more fractions is the 
least oonunon multiple of their denominators. 

Note. — Fractions haye a common denominator, when all their denomi- 
nators are alike. 

140. To reduce fractions to a common denominator. 
Ex. 1. Reduce }, ^y and j^ to a common denominator. 

Ans.HI,ifJ,ifl- 

OFERATIOir. 

8X6X8=14 4, new numerator, f = |||. 
6X4X8=160, « « *=«§. 

7X4X 6 = 168, « « i = iS|. 

4X6X8 = 19 2, common denominator. 

We first multiply the numerator of | by the denominators 6 and 8, 
and obtain 144 for a new numerator. We next multiply the numer^ 
ator of { by the denominators 4 and 8, and obtain 160 for a new 
numerator ; and then we multiply the numerator of ^ by the denom^ 
inators 4 and 6, and obtain 168 for a new numerator. Finally, we 
multiply all the denominators tc^ether for a common denomin^Uor, and 
write it under the several numerators, as in the operation. 

By this process, since the numerator and denominator of each frac- 
tion are multiplied by the same numbers, only the form of the fraction 
is changed, while the quotient arising from dividing the numerator by 
the denominator, or the value of the fraction (Art. 133), remains the 
same. Therefore, 

Multiplying ike numerator and denominator of a fraction hy the same 
number does not alter the value of the fraction. 

Bulb. — Multiply each numerator hy dU the denominators except its 
own, for the new numerators; and aU the denominators together for a 
common denominator. 

NoTB I. — Compound fractions, if any, must first be reduced to simple 
ones, and whole or mixed numbers to improper fractions. 

NoTB 2. — Fractions may often be reduced to lower terms, without de- 
stroying their common denominator, by dividing all their numerators and 
denominators by a common divisor. 

139. What is a common denominator of two or more fractions ? What is 
the least common denominator ? When have fractions a common denomi- 
nator ? — 140. How do you find a common denominator of two or more 
fracdonB ? Give the reason of the operation. What inference is drawn from 
itf What is the rule for finding a common denominator? How may frac- 
tions having a common denominator be TeduceA. lo Xow^t Xrstoa^ 
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Examples fob Practice. 

2. Beduce f and |- to common denominators. 

Ans.if,fJ,orTf5r,«. 

3. Eeduce j-, f , and j^ to a common denominator. 

An8.J*,J§,tJ. 

4. Reduce f , f, and -^ to a common denominator. 

5. Beduce f, ^ySind f to a common denominator. 

An8.ff|,Mf,fif,orff,i|,ft. 

6. Eeduce i^ f , f , and j^-to a common denominator. 

Ans. m^ m> m^ m^ or ^^, ^%, t§*> t^tf- 

141. To reduce fractions to their least common denom- 
inator. 

Ex. 1. Beduce f , ^, and -/j to the least common denominator. 

OPEBATION. 

1 2, least common denominator. 



12 3 

-^ 6 



4X2= 8, new numerator, f = ^J^. 
2X5 = 10, *^ " I =|J. 

1X7= 7, « « ^j = tV 



12 

12, least common multiple, and common denominator. 

Having first obtained the least common multiple of all the denomi* 
nators of the given fractions, we assume this to oe their least common 
denominator. We then take such a part of it as is expressed by each 
of the fractions separately for their respective new numerators. Thus, 
to get a new numerator for }, we take ^ of 12, the least common 
denominator, by dividing it by 3, and multiplying the quotient 4 by 2. 
We proceed in like manner with each of tne fractions, and write the 
numerators thus obtained over the least common denominator. 

In this process the value of each fraction remains unchanged, as 
both terms are multiplied by the same number. (Art. 140.) 

Rule. — 1. Find the least common multiple of ike denominators for the 
least common denominator. 

2. Divide the least common denominator hy each given denominator^ 
and multiply the quotient hy the corresponding numerator^ for the new 
numerators. 

Note. — Compound fractions must be reduced to simple ones, whole and 

141. How do you find the least common denominator of two or more frac- 
tions? Upon what principle does this process depend 'i '^f^V\».\.\a^^x\ji^^ 
for reducing fractional to their least common denommsitOT 'V '^N\k»x."«saaX\3ft 
done with oompoand fractioDB, whole numbers, and mVsLed n»xDk^ic%'V 
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mixed numben to improper (ractiont, and itU to their lowest terms before 
finding the least common denominator. 

ExAiiPLEs FOR Practice. 

2. Reduce }» f, f , and j^ to the least common denominator. 

3. Beduce f , f> |, and -^ to the least common denominator. 

AflS. HI*, tW^T, T%^, tW^. 

4. Reduce f , ^^ and 7f to the least common denominator. 

Ans.}«,H,\'#- 

5. Beduce f , ^^, iiy and 5f to the least common denominatoc 

Ans.if,H,ii,W- 

6. Beduce i, f , ^, f , j^, and -^f^ to the least common denomi- 
nator. Ans. if, ^, f^ ^, Ji, i J. 

7. Beduce |, f, i, i^, i, and -j^ to the least common denomi- 
nator. Ans. ^|, §1, Jf , ^, ^, ^. 

8. Beduce f , |^, and -^ to the least common denominator. 

Ans. "5^, -Jj-, ^. 

9« Beduce 7f , 5-^, 7, and 8 to the least conunon denominator* 

An8.W.W.W>W- 
10. Beduce f, 4, 5, 7, and 9 to the least common denonfl- 
nator. Ans. |, ^, ^, ^, ^. 

ADDITION. 

142« Addition of Fractiou is the process of finding the sum oi 
two or more fractions. 

Fractions can onlj be added When expressing fractional units 
of the same kind. ^ 

143« To add fractions having a common denominator. 

Ex. 1. Add I, f I, f , and f Ans. 2f 

oPKBATioK. The fractions all being 

12_,4j^5j^6 - ^- sevenths, we add their numer- 
w + y + y+y + y'^'Tr*" *T ators, and write their sum, 18, 

over the conmion denominator, 
7 ; and thus obtain ^ »■ 2^, the required sun^ That is, we 

Write the sum of the numerators over the common denominator, 

142. What 18 addition of fractiona *% — \4^. Ho^ w» fractions haying a 
commim deDomiDotor added 1 Give the leaaoii. 
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EXAKFLES FOB FrACTIOB. 

2. Add -^ f^y ^y /r, -fj:, and 4^ Ans. S\i. 

3. Add T<y, ^j, ^, ^, and if Ans. 2^ 

4. Add /^, ^5, if, and f J. Ans. 2^ 

5. Add if if If, and ij. Ans. 2if . 

6. Add iif iii, and ^. Ans. liJf 

7. Add im, iW, and yifp Ans. li^f f 

144. To add fractions not haying a common denomi* 
uator. 

Ex. 1. What is the sum of |, f , and ^^ ? Ans. 1^ 

2| » 8 12 

2 4 6 6 

."2 8 - 8 



OFBRATION. 

2 4, conuDon denominator. 



12 



:X5=20) 
X7 = 14) 



4; 

3X8= 9 ^ new nmnerators. 



Sum of numerators, 4^ ^ ^^ a^^ 
2X2X2X3 = 24. Com. denominator, 2l ^ 

We reduce the given fractions to equivalent ones having a common 
denominator, that they may express fractional units of the same kind ; 
and then we add the numerators, and write their sum over the common 
denominator, and reduce the fraction. 

Rule. — Reduce the given fractions to a common denominator. Add 
the numeraiorSf and wrke (heir sum over the common denominator. 

NoTB 1. — First reduce mixed nmnbers to improper fractions, and com' 
ponnd fractions to simple fractions, and each fraction to its lowest terms. 

NoTB 2. — In adding mixed numbers, the fractional parts may lie added 
separatoly, and their sun added to the amount of the whole naml>erB. 

Examples fob Pbacticb. 

2. What is the sum of f if and if? Ans. 2if 

3. What is the sum of ^, if and ,1^ ? Ans. 1^^- 
4 What is the sum of ^f and fi ? Ans. Ifi^. 
6. What is the sum of f f f and^V?* -^s. 2^^. 

6. Add f y\, ii, and f Ans. l^h 

7. Add if, a, and Jf Ans. l^g^f 

8. Addj^,t#,ff andj}^ Ans. 2§§^. 

144. The rale for adding fractioDB not having a common doDominator t 
How may mixed nnmbera be added 1 
13* 



\ 



15Q COMMON FRACTIONS. 

9. Add i, f , J, t, I, f and J, together, Ans. 6j^. 

10. Add f , tV, H, fi, iS, «, and if Ans. 6^1*^- 

ll..Add|of f to^of f Ans. lif 

12. Add f of ^ to i^ of i. Ans. 1^ 

^ 13. Add i of 5 to i of ^. Ans.^^^. 

14. Add f of f of t to I of f of ^(j. Ans. -fij. 

15. Add i of T^ of -i^ to ^of f Ans. /^. 

16. Add Sf to m. Ans. 8^. 

17. Add ^ to 5f . Ans. lO^f 

18. Add 17i to 18^ Ans. 36J. 

145t To add two fractions having 1 for their numerator. 

Ex. 1. Add i to |. Ans. ^. 

OPERATION. We first find the 

Sum of the denominators, 4 -f" 5 =« 9 product of the denbm- 
x> J * i»^i. J • * 7T7k ^ rnators, which is 20, 

Product of the denommators, 4 X 5 = 20 and then then- sum, 
which is 9, and write the former for the denominator of the required 
fraction, and the latter for the numerator. 

By this process we reduce the fractions to a common denominator, 
and then add their numerators. Hence, to add two fractions of this 
kind. 

Write the sum of the given denominators over their product. 
Examples fob Fsaotice. 

2. Additoi,|to4,itoi,itoi, Jtof 

3. Add ito iV^i to i, I to i, i to tV, i to tV, i to i. 

4. idd i to f , I to tV, 4 to i, i to A, i to i, T^r to tVv 

5. Add i to tV» 4 to xV 4 to ^,i to J, i to i, i tof 

6. Add I to ^, I to i, I to i, + to 4, 1 to I, I to Tfr- 

7. Add i to i^y iio i, i to i, i to -^y i to -^y i to ^. - 

SUBTRACTION. 

146. Snbtraction of Fractions is the process of finding the dif« 
ference between two fractions. 

NoTB. — One fraction can be subtracted from another only when both 
express fractional units of the same kind. 

]45. How can yon add two fractions when the nnmeratora are a imit? 
Tlie reason for ibis 'i— 146. What is lubtnctaou of fractions 9 
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147* To subtract fractioiis having a common denomi- 
nator. 

Ex. 1. From J take f . Ans. f. 

OPERATION. The fractions both being ninths^ we subtract the less 
J — f = f numerator from the greater, and write the difference, 6, 
over the common denominator, 9 ; and thus obtain 4 as 
the required difference. That is, we 

Write the difference of their numerators over the common denominator. 
Examples for Peactice. 

2. From -^ take ^. Ans. ^. 

3. From f J lake ^. I 7_3^ ^-yj C Ans. ^. 

4. From f f take ^. ^ ^4 Z^^- Ans. §^. 

5. From ^ take ^. ^^ ^ ,^ /Ans. n}4f . 

6. From ^^ take ^^f^. 7.1 -J±^ t*l- 

7. From ^ take ^. ^tH^ft ^^Z?JlIS -^s. tV- 

8. From t^^^ take Vrfir- ^S "'^^^ -^"° f 

148. To subtract fractions not having a common do- ^'^ 
. nominator. 



Ex. 1. From || take ^. Ans. ^|. 

OPERATIOK. _ , 



16 12 



16 
12 



48, common denominator. / ^ ^ ^ 



3X13 = 39; 
^ ^ new nmnerators. 



= 39) 
4X 7 = 28 )^ 
4 X 4 X 3 = 48. J j^ difference of numerators. 

4 8, common denominator. 

We reduce the given fractions to equivalent ones having a common 
denominator, that they may express n-actional units of the same kind, 
and then we subtract the less numerator from the greater, and pla^e 
the difference over the common denominator. 

Rule. — Reduce the fractions to a common denominator^ then write 
the difference of the numerators over the common denominator. 

Note. — If the minuend or subtrahend, or both, are compound froctiona, 
they must be reduced to simple ones. 

147. How do you subtract fractions having a common denominator ? — 
148. The rule for subtracting fractions not having a common denominator? 
If the minuend or subtrahend is a compound fTactiou, NifY^XTsmfiXX^ ^Q»\^^^ 
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Examples fob PaAOTitiiB. 

2. From ^^ take ^. Ans. ^. 

8. From j^ take |f Ans. f^. 

4. :f rom il take ^. Ans. ^. 

5. From ^^ take yV -^s. if. 

6. From ^ take ^. Ans. ^. 

7. From if take ^. Ans. ^Vr- 

8. From i** take ^^ Ans. i|^J. 

9. From ^ take ynW- -^^^ tMtt' 

10. From J of ^ take J of f Ans. ^. 

11. From i of ^ take t^ of if. Ans. yf ^. 

12. From f of 12^ take f of 9^. Ans. |i. 

149. To subtract a proper fraction or a mixed number 
from a whole number. 

Ex. 1. From 16 take 2^. Ans. 13f. 

opsRATioN. Since we have no fraction from which to eub- 

From 1 6 . tract the j-, we add 1, equal to i, to the minu- 
Take 2i end, and say i from i leaves f . We write the 
Eem Ts^ ^ below the line, and carry 1 to the 2 in the 
^ subtrahend, and subtract as in subtraction of 
simple numbers. 

The same result will be obtained, if we 

Subtract the number denoting the numercUar from thai denoting the i/e- 
nommcUor, and under the remainder write the denominator, and carry 1 to 
the integral part of the mbtrahend before subtracting itfiwn the minuend. 

NoTB. ~ When the sabtrahend is a mixed number, we may rednoe it to 
an improper fraction, and change the whole number in the minnend to a 
fraction having the same denominator, and then proceed as in Art. 148. 



Examples 


FOB Peactick. 




2. 8. 


4. 


S. 


6. 


From 12 19 


18 


14 


17 


Take 4^ 8f 


9A 


8* 


6H 


Ans. 7i 1 6f 


8if 


5f 


IOtV 


7. From 23 take 13f 






' Ans. 9§. 


8, From 47 take i#. 






Ans. 46^ 


9. From 139 take 75^f 






Ans. 63i|. 



149. How do you subtract a proper fraction or mixed number from a 
frboh number f The reason for this rule 1 
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150* To subtract one mixed number &om another. 
Ex. 1. From ^ take 3f . . Ana. 5§|. ^ 

™ 02 = Qii ^® ^* reduce the fractional parts to a 

T^°^ q| — qII common denominator by multiplying the 
^ ^ ^ terms of the fraction ^& by 5, the denominator 
Rem. 5ff of the other, thus: ^g_gg ; and then the 

terms of the fruction f by 7, the denominator of the first, thus : 
Ix7=l^- ^^"^9 sine© we cannot take fi from i%, ^e add 1, 
equal to |^, to the ^ in the minuend, and obtain ^f . We next 
subtract ^ from f|, and write the remainder, f f , below, and 
carry 1 to the 3 in the subtrahend, and subtract from the 9 
above, as in simple whole numbers. 

SECOND OPEBATION. 

From 9^ =^ ^ = ^^ In this operation, we reduce 

Take 3f = -^ = J^ the mixed numbers to im- 

^^ 19 SL s^ 524 proper fractions, and these frao- 

Tf^ 33 iionQ to a common denominator. 

We then subtract the less fiuction from the greater, and, reducing 
the remainder to a mixed number obtain 5ff , as before. Hence, 
in performing like examples. 

Reduce the fractional parts, if necessary, to a common denomificUor, 
and subtract the frxictionalspart of the subtrahend from -that of (he minu- 
end, as in Art. 147 ; remembering to increase the fractional part of the 
minuend, when otherwise it would he less than that of the subtrahend, be- 
fore subtracting, by as many fractional units as it takes to make a unit of 
the fraction (Art. 131), and carry I to the whole number of the subtrahend 
before subtracting it. Or, 

Reduce the mixed numbers to improper fractions, then to a common de^ 
nominator, and subtract the less fraction from the greater. 





Examples 


FOE PbACTICB. 




2. 


8. 


4. 


5. 


6. 


FromH 


n 


^ 


H 


lOf 


Take 5^ 


H 


^ 


H 


lOA 


Ads. dfl 


m 


m 


5| 


H 



150. How do yon redace the fractions of the mixed numbers to a common 
denominator ? How does it appear that this process reduces them to a com- 
mon denominator? How do you then proceed? What other method of 
sabtracting mixed mimbers ? How may aW like QiJLa.mig\ft^>Q^ ^x^Q»rQ2kK^\ 
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7. 8. 


9. 


10. 11. 


From 1 2f 16^ 


19f 


97i 87H 


Take 9^ 5f 


16f 


1 8A 1 9i 


Ans. 2ii . lOff 


^m 


78H 6713 


12. From 19^ take 7^. 




AllB.ll||. 


13. From \b\ take 8^. 




AnR. 6§|. 


14. From 9-i^ take Z\%. 




Ans. 5^. 


15. From Tl^^s take 1?^. 




Ans. 57f§. 


16. From 61-H^ take 33^. 




An3.27iH- 



17. From a hogshead of wine there leaked out 12f gallons; 
how much remained ? Ans. oOf gallcms. 

18. From»$ 10, $ 2 j^ were given to Benjamin, $ 3^ to Lydia, 
$ 1^ to Emilj, and the remainder to Betsey ; what did she re- 
ceive? Ans. $3^. 

151. To subtract one fraction from another, when both 
have 1 for their numerator. 

Ex. 1. What is the difference between \ and |? Ans. ^. 

OPERATION. 

Difference of the denominators, 7 — 3=4 
Product of the denominators, 7 X 3 = 21 

We first find the product (^ the denominators^ which is 21, and then 
their difference, which is 4, and write the former for the denominato]; 
of the required fraction, and the latter for the ijumerator. By this 
process the fractions are reduced to a common denominator, and their 
difference found. Hence, to find the difference of two fractions of 
this kind, 

WiiijR iJie difference <if the denominators over their product. 

Examples for Pbacticb. 
2. Take i firom ^, | from ^, ^ from J, | from f .' 
8. Take i from i, j from |, i from i, | from ^ 

4. Take |. from ^, f from ^, -^ from f , -^ fix)m ^ 

5. Take J from -J, ^ from if, ^^ ftt)m ^, f from -J. 

6. Take | from ^, ^ from ^, -j^ from -j^, J from ^ 

7. Take ^ from J, -J from ^, ^ from i, y^ from^J. 

151. How do yon subtract one fhiction from another when both fractioni 
Mroa unit for a oamerator ? What ii the Te&sou ^qt \]caa ^toce&a 1 
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MULTIPLICATION. 

152. Inltiplieatioii of Fraetions is the process of taking one 
number as many times as there are units in another, when one 
or both of the numbers are fractions. 

153« To multiply a fraction by a whole number. 

Ex. 1. Multiply J by 4 Ans. S}. 

FiBST opERATioH. In (he first operation we multiply the 

f X 4 =» ^ = 3|J numerator of the fraction by the whole 
number, and obtain 3^ for the answer. 
It is evident that the fraction { is multiplied by multiplying its 
numerator by 4, since the parts taken are 4 times as many as 
before, while the parts into which the number or thing is divided 
remain the same. Therefore, 

MvJIiiplying the numercUor of a Jraotion hy any number multi- 
plies the fraction by that number. 

SECOND OPBRATKW. In thc seoood operation we divide the 

^ X 4 *" } ""^ 3^ denominator of the fraction by the whole 

number^ and obtain 3 j^ for the answer, 
as before. It is evident, also, that the fraction ^ is mttUipUed by 
dividing its denominator by 4, since the parts into which the 
number or thing is divided are only ^ as many, and conse- 
quently 4 times as large^ as. helbrey while the parts taken remain 
the same. Therefore, 

Dividing the denominator of a fraction by 4ti^ number muki- 
pUes the fraction by that number, 

Rcuc. "^ Multiply the n'umerat&r <f Ute fraction by &e whole number. 
Or, 

Divide the denominator of the fraction by the whole number, when it can 
be done untkout a remainder* 

Examples fob Fbactice. 

2. Multiply ^ by 9. - Ans. 6f. 

3. Multiply A by 5. Ans. 2§, 

4. Multiply J^ by 3. Ans. 1 J. 

5. Multiply If by 85. Ans. 49. 

152. What is multiplication of fractions 1 — 153. How is a fraction multi- 
plied, by the first operation 1 The reason of the operation *? What inference 
18 drawn from it? How is a ifraction multiplied, by the second operation 1 
Hie reason of the operation ? What inference U^twm. tK>m\^.^ Tto&T5i^ 
ibr multiplying a Sriction by a ^ol« namlieir 1 
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6. Multiply ^i by 83. Ans. 76^^ 

7. Multiply i^ by 189. Ans. 164?. 

8. Multiply llf by 365. Ans. 352^^. 

9. Multiply f J by 48. Ans. 43^. 

10. If a man receive f of a dollar for one day's labor, what 
will he receive for 21 days' labor ? Ans. $ 7^. 

11. What cost 561b. of chalk at f of a cent per lb.? 

Ans. $ 0.42. 

12. What cost 3961b. of copperas at -j^ of a cent per lb. ? 

Ans. $ 3.24. 

13. What cost 79 bushels of salt at j^ of a dollar per bushel ? 

Ans. $ 69^. 

151. To multiply a whole number by a fraction. 
Ex. 1. Multiply 15 by |. Ans. 9. 

F1K8T OPERATION. Jn thc first opcration we diinde the wfioU 
5)15 nuTffher by the denominator of the fraction, 

*T >^ o _^ Q aiid obtain -J of it. We then multiply this 
^ quotient by 3, the numerator of the faction, 

and thus obtain ^ of it, which is 9. 
BEGOND opBSATioN. In thc secoud operation we multiply the 
1 5 whole number by the numerator of the frao- 

3 tion, and divide the product by the denomi- 

4~5 ^ 5 as 9 nator, and obtain 9 for the answer, as before. 
Therefore, 

Multiplying by a fraction is taking the part of the mukipUcand 
denoted hy the multiplier. 

Rule. — Dimde the whole number by the denominator of the fraction^ 
vihen it can be done unthout a remainder, and multiply the quotient by the 
numerator. Or, 

Multiply the whole number by the numerator of the fraction, and dimde 
the product by the denominator. 

Examples fob Practice. 

2. Multiply 36 by J. * Ans. 28. 

3. Multiply 144 by \i. Ans. 88. 

4. Multiply 375 by |f . Ans. 325. 

5. Multiply 2277 by i%. Ans. 1610. 

6. Multiply 376 by -fj. Ans. 243^^. 

154. How do you multiply a whole number by a fractioii> according to the 
first operation? How by the second? What inference is drawn from the 
operation ? The rule for multiplying a whole number by a fraction ? 
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7. Multiply 471 by yfy. Ans. 8^. 

8. Multiply 871 by ^. Ans. 23f^. 

9. Multiply 867 by -3^. Ans. Q-f^. 

155* To multiply a whole and mixed number together. 
Ex. 1. Multiply 17 by 6J. Ans. 114^. 

OPEBATION. 

17 

g3 We first multiply 17 by 6, tiie whole 

number of the multiplier, and then by the 

1 ^ ^ fractional part, J, which is simply taking 

I of 1 7= 1 ^f f of it ; and add the two products. 
114i 

Ex. 2. Multiply 7f by 4. . Ans. SOf. 

OPERATION. We first multiply f in the multiplicand 

7 i by 4, the multiplier ; thus, 4 times f are ^^ 

4 equal to 2f , which is in effect taking f of the 

4 of 4 »s 2^ multiplier, 4. We then multiply the whole 

2 8 number, 7, by 4 ; and add the two products. 

Hance, in performing like examples, 

Multiply the frfietional part and the whole number separaidyy 
and add die procLucts. 

Examples for Pbaotioe. 

8. Multiply ^ by 5. Ans. 461. 

4. Multiply 12f by 7. Ans. 88^. 

5. Multiply 9 by 8^. Ans. 8o|. 

6. Multiply 10 by 7f Ans. 71f 

7. Multiply llf by 8. Ans. 94f. 

8. What cost 7^Y^b. of beef at 5 cents per pound ? 

Ans. $0.37 A. 

9. What C€6t 23^bbL of flour at $ 6 per barrel ? 

Ans. $ 141^. 

10. What cost 8f yd. of clotii at $ 5 per yard ? 

Ans. $ 41^. 

11. What cost 9 barrels of vinegar at $ 6f per barrel? 

Ans. $57f. 

155. The role for multiplying a whole and mixed number together? Does 
it make any difference which is taken for the multiplier ? 
14 




12. What cost 12 cords of wood at $ 6^7^ per cord ? 

^ Ans. $ 76.50. 
Id. What cost llcwt of sugar at $ 9| per cwt ? 

Ans. $ 103f 

14. What cost 4| bushels of rye at $ 1.75 per bushel ? 

Ans. $ 7.65|% 

15. What cost 7 tons of hay at $ llj^ per ton ? 

Ans. $ 83^ 

16. What cost 9 doz. of adzes at $ 10| per doz. ? 

Ans. $ 95f . 

17. What cost 5 tons of tunber at $ 3^ per ton ? 

Ans. $ 1S|. 

18. What cost 15cwt. of rice at $ 7.62 J per cwt ? 

Ans. $114.37 J. 

19. What cost 40 tons of coal at $ 8.37^ per ton ? 

Ans. $ 335. 

IS6. To multiply a fraction by a fraction. 

Ex. 1. Multiply J by f . Ab^ ^^ 

OPERATION BT CANCBLLATIOB* 
OPERATION. 7 3 7 

3 

To multiply ^ by J is to take f of the multiplicand, } (Art 
154). Now, to obtain J of |^, we simply multiply the numerators 
together for a new numerator, and tlie denominators together 
for a new denominator (Art 138). Therefore, 

Mukipiylng one fraction by another is the iame as reducing 
compound fractions to simple ones. 

Rule. — Multiply the numerators together for a new numerator ^ and 
the denominators toge^erfor a new denominator. 

Not£. — When there are factors common to the numerators and denomi- 
nators, the woriL may be shortened by canceling those &cton. 

Examples von Fsaoi«C£. 

2. Multiply J by A. Ans. ^. 

3. Multiply t\. by ^. Ans. i- 

156. What is the first rule for multiplying one fraction by another ? How 
does it appear that this operation multiplies the fraction of the multiplicand ? 
What is tne inference drawn from it 9 What is the note 1 
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4 Multiply T% by Jj. Ans. J. 

5. Multiply ^f by ^g. ^ Ans. |. 

6. Multiply \^ by ^. Ans. i. 

7. Multiply i by T^. Ans. yf y- 

8. Multiply ^^ by §f • Ans. J. 

9. What cost J of a bushel of com at f of a dollar per bushel? 

Ans. f of a dollar. 

10. If a man travels ^ of a mile in an hour, how far would 
he travel In ^ j- of an hour ? Ans. ^ of a mile. 

11. K a bushel of com will buy ^of a bushel of salt, how 
much, salt might be bought for f of a bushel of com ? 

Ans. 1^ of a busheL 
'"'12. If f of f of a dollar buy <me bushel of com, what will { 
of -^x ^^ ^ bushel cost ? Ans. ^^ of a dollar. 

18. If f of ^ of -^ of an acre of land cost one dollar, how 
much may be bought with f of $ 18 ? Ans. Iff acres. 

157. To multiply a mixed nimiber by a mixed number. 

Reduce them to improper fractions^ and then proceed as in 
Art. 156. • 

Ex.1. Multiply 4f by 6f. Ans. 80|. 

OFERAtlOK. 

23 ;a0 92_ 

T ^ ~8 - T - ^^» 
Examples foe PbaOtiob. 

. 2.. Multiply 7^ by 8f Ans. 60^%. 

3. Multiply 4J by 9^* Ans. 45^. 

4. Multiply llf by 8f. Ans. 99if 

5. Multiply 12i by llf. Ans. 147 i. 

6. What cost 7 J cords of wood at $ 5f per cord ? 

Ans. $41 f J. 

7. What cost 7f yd. of cloth at $ 3 J per yard ? Ans. $ 25|f . 

8. What cost 6* gallons of molasses at 23f cents per gallon ? 

Ans. $ 1.52JI. 

9. If a man travel 3f miles in one hour, how far will he travel 
in di hours ? Ans. 34^^. 

157. Mow do you multiply a mixed numbeT \x5 «i Tma»ftt 1a>ssiQwt^ 
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10. What cost 861^^ acres of land at $ 25g per acre? 

Ans. $9167^^. 

11. How many square rods of land in a garden, which is 97f^ 
rods long, and 49^ rods wide? Ans. 4810^ rods. 

DIVISION. 

158* Divisloil of Fractions is the process of dividing when the 
divisor or dividend, or both, are fractions. 

159. To divide a fraction by a whole ntunber. 

Ex. 1. Divide f by 4. Ans. f . 

FIRST OPERATION. Ws dividc the . numerator of the fraction by 4, 
o 2 <^^ write the quotient, 2, over the denominator. 

— H 4 as — It is evident this process divides^ the fraction 

9 9 by 4, since the size of the parts into which the 

whole number is divided, as denoted by the denom- 
inator, remains the same, while the number of parts taken is only ^ as 
many as before. Therefore, 

Dividing the numerator of a fraction by any nurriber divides the fraction 
by that number. 

Ex.2. Divide f by 9. * .Ans. ^. 

SEooND oFfi^TioN. Wc multiply the denominator of the fraction by 
5 g the divisor, 9, and^write the product under the 

^ 9 SB! — numerator, 5. 

7 63 It is evident this process divides the fraction, 

since multiplying the denominator by 9 makes 
the number of narts into which the whole number is divided 9 times 
as many as berore, and consequently each part can but have 4 of 
its former value. Now, if each part has but ^ of its former value, 
while only the same number of parts is expressed by the fraction, 
it is plain the fraction has been divided by 9. Therefore, 

Multiplying the denominator of a fraction by any number divides 
the fraction by that number. 

KuLE. — Divide the numerator of the fraction by the whole number, 
when it can be done without a remainder, and write the quotient over the 
denominator. Or, 

Multiply the denominator of the fraction by the whole number, and write 
the product under the numerator. 

158. What is division of common fractions? — 159. How is the fraction 
divided by the first operation? What inference may be drawn from this 
operation? How is a fraction divided by the second operation? What 
inference is drawn from this operation ? The role ? 



DIVISION. 


1( 


Examples fob Pbactioi. 




8. Divide ^ by 3. 


Ana. •^. 


4. Divide if by 6. 


Ans. •^. 


6. Divide -^ by 12. 


Ans. xi?* 


6. Divide ^ by 8. 


A^. a. 


7. Divide f J by 9. 


An& ^ 


8. r^ivide H by 15. 


Ans.^ 


9. Divide Ui by 75. 


Ans.,!^ 


10. Divide I by 12. 


Ans-T^F- 



11. John Jones ownd ^ of a sbare in a railroad, valued at 
$ 117 ) this he bequeaths to his five children. What part of a 
share will each receive ? Ans. if. 

12. Divide ^ by 15. Ans. ^f^ 

13. Divide ^ by 28. Ans. ^. 

14. James Page's estate id valued at $10,000, and he has 
given f of it to the Seamen's Society ; J of the remainder he 
gave to his good minister ; and the remainder he divided equally 
among his 4 sons and 3 daughters. What sum will each of his 
children receive? Ans. $680^^. 

160. To divide a whole number by a fraction. 

£x. 1. How many times will 13 contain ^? Ans. 30^ 

OPEHATION. 

.^ 3 13X7 91 ^^, . 

13-*--=- — = — = 304, Ans. 

7 3 3 ^ 

13 win contain ^ as minj times as there ftfe sevenths in IS, equal 
91 sevenths. Now, if 13 contain 1 seventli 81 tunes, it will contain 
f as many times as 91 will contain 3, or 30^ 

KuLE. — Multiply the whole number ty the denominator of (he fraction^ 
and dmde the product by the numerator. 

Examples for Pbactios. 

2. Divide 18 by f Ans. 20f 

3. Divide 27 by fj. Ans. 29t^. 

4. Divide 23 by f Ans. 92. 

160. The rule for dividing a whole number by a fraction 1 The reason for 
the rule? 

14* 
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5. Divide 5 by -^. Ans. 25. 

6. Divide 12 by j. Ans. 16. 

7. Divide 16 by f Ans. 32. 

8. Divide 100 by H. Ans. 111^^. 

9. I have 50 square yards of doth ; how many yards, f of a 
yard wide, will be sufficient to line it ? Ans. 83^ yards. 

10. A. Poor can walk 3^ miles in 60 minutes ; Benjamin can 
walk ^ as fast as Poor. How long will it take Benjamin to 
walk Uie same distance ? Ans. 73^ minutes. 

161. To divide a mixed number by a whole number. 
Ex. 1. Divide 17f by 6. Ans. 2|§. 

OFBSATiosr. Having divided the whole 

6 )17f number as in simple division, we 

2 5a = iJL • ~ s« ^ • ^^® * remainder of 5f , which 

9 H » ' 8 X 6 48 * we reduce to an improper frac- 

2 4" M "^ ^ii' t^^^» ^"^^ divide it by the divisor, 

as in Art. 159. Annexing this 

result to the quotient 2, we obtain 2^ for the answer. That is, we 

Divide the integral part of the mixed number; and the remainder ^ re- 
duced if necessary to a simple fraxilion^ divide as is in Art 159. 

Examples fob Peactice. 

2. Divide 17f by 7. Ans. 24f . 

3. Divide l^ by 8. Ans. 2\l. 

4. Divide 27i^ by 9. Ans. 3^. 

5. Divide 31^^^ by 11. Ans. 2^. 

6. Divide 78^ by 12. Ans. 6^. 

7. Divide 189^ by 4. Ans. 47^^. 

8. Divide 107^ by 3. Ans. 35f^. 

9. Divide $ 14^ among 7 men. Ans. $ 2^. 

10. Divide $ 106 J among 8 boys. Ans. $ 13^J. 

11. What is the value of ^ of a dollar ? Ans. $ 0.34Jt. 

12. Divide $ 107-^ among 4 boys and 3 girls, and give each 
of the girls twice as much as each of the boys? 

Ans. Boy's share, $ lO^f ; GirFs Share, 21ff . 

13. If $ 14 will purchase JJ of a ton of copperas, what quan- 
tity will $ 1 purchase ? Ans. l^wt 

161, How do you divide a mixed liumber by a whole number 1 
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i62« To divide a whole number by a mixed number. 
Ex. 1. Divide 25 by ^. Ana. 5jf . 



OPERATION. 

5 



25 We first reduce the divisor and dividend to fifths, 

g and then divide as in whole numbers. 

^y'^TT^T/Kto ^® divisor and dividend were both multiplied 

zo) 1^0 [p^^ Y)y the same number, 5 ; therefore their relation to 

H^5 each other is the same as befi^re, and the quotient 

iQ is not changed. (Art 115, Note.) Hence, 

Reduce the divisor and dividend to the same Jractiondl pctrts as are 
denoted by the denominator of the fraction in the divisor, and then divide 
as in whole numbers. 

Examples fob Fsaotice. 

2. Divide 86 by 9f Ans. Sff 

8. Divide 97 by 13^. Ans. 6^. 

4. Divide 113 by 21f Ans. 5^^. 

5. Divide 342 bj 14^. Ans. 23^. 

6. There is a board 19 feet in length, which I wish to saw into 
pieces 2f feet long ; what will be the number of pieces ? 

Ans. 7|^f pieces. 

163. To divide a fraction by a fraction. 

Ex. 1. Divide J by |. • Ans. Iff 

FIB8T OPEBATION. 8BOOXID OFEBATIOH. 

•§• =T' TX4^^82^^^^^^' 4"*" t^ JX f = fj = lfi- 

Since 1 is contained in ^ , ^ times, ^ is contidned in f 9 times ^ 
times, or ^ times; and ^ is contained in f , i of ^ times, which is 
If, or Iji, times. 

That is, we have multiplied the denominator of the dividend by the 
number denoting the numerator of the divisor, and the numerator of 
the dividend by the number denoting the denominator of the divisor ^ 
hence, for convenience, as in the second operation, we can simply in- 
vert the terms of the divisor and proceed as in Art. 156. 

162. How do you *diyide a whole by a mixed number? How does it 
ap()ear that this process does not alter the quotient? — 163. How do you 
divide a fraction by a fraction ? Give the reason why this process divides 
the fraction of the dividend. 
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Bulk. — Invert ihe divisor^ and then proceed as in UkulHplicaUon of 
fractions. 

Note 1. — Factors common to numerator and denominator should be 
canceled. 

Note 2. — When the divisor and dividend have a common denominator 
their denominations cancel each other, and the division may be performed by 
simply dividing the nomerator of th^dividend by that of the divisor. 

Examples fob FaAOxicE. 

2. Divide J by f Ans- IJf . 

d. Divide I hj ^. Ans. 8^. 

4 Divide ^ by |^ Ans. |f . 

5. Divide § by ^. Ans. 2| . 

^ 6. Divide ^j^ by ^ Ans. 6^. 

7. Divide ^ by ^y. Ans. 4f . 

8. Divide A by ^^ Ans, 6. 

9. Divide ^g by /^. Ans. 2f . 

10. Divide f of f by | of f . Ans. 18f. 

11. Divide | of ^ of ^ by § of J off , Ans. ^ 

12. Divide f of j of f by f of f of A- Ans. Sf 

161« To divide a mixed number by a mixed number. 
Reduce them to improper fractionSi and proceed as in Art 163. 
Ex. 1. Divide 7| by Sf Ans. 2fj. 

OPEBATION. 

EXAM^£S rOB t^BACTlCtt. 

2. Divide 7| by 4^. Ans. l|f. 

3. Divide 3^ by 7f Ans. ^. 

4. Divide 11^ by 5f Ans. 2^. 

5. Divide ^hJ^. Ans. 2Ti^2.. 

6. Divide 116f by 14f. ' Ans. 8||. 

7. Divide 81f by 9f Ans. 8||f. ' 

8. Divide | of 6^ of 7 by f of 8^3^. And. llf 

163^ The rule for dividing one fraction by another? How may fractions 
be divided when they have a common denominator ? Does this process di£for 
In principle from the other? — I^. How do yon divide a mixed number by 
M mixed number f 
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COMPLEX FRACTIONS. 

185. To reduce complex to simple fractions. 

Ex. 1. Reduce f to a simple fraction. Ans. ^. 

opx&sATJOK. Since the numerator of a fraction is the 

ff ^^ 1 vx 8 __ 8 dividend, and the denominator the divisor 

g ' Ti Tf ^^^ j32)j we simply diyide the numerator, 

^, by the denominator, f , a3 in division of 

fractions!, (Art. 163.) 

Q 

yr Ex. 2. Seduce tt *^ * rimple fraction. Ans. \\, 

oFBBATioN. Wc Feducc the numerator, 

-^««is«six2=_JL&:csli ^> *^d the denominator, 4J-, to 
4^""$ ^ * lBr*7flr improper fractions, and 3ien 

proceed as in Ea:. 1. 

Ex. 3. Reduce , >. ^ to a simple fraction. Ans. 1^. 

^off 

OPERATION. "We reduce the denomi- 

T =- i -_ 3 X # = 4f = 1? '^^to^j ^ ^^ S» *^ * simple 
i of f f ^ * ^* * fraction, and then proceed as 

before. 

RuLB. — Reduce the terms of the complex fraction^ if necessary, to the 
form of a simple fraction. Then divide the numerator of the complex 
fraction by its denominator. 

Note. — Another method is to multiply both terms of the complex fraction by 
a oommonr multiple of their denominators. 

Examples tor Practice. 

12 

4. Reduce -=- to a whole numbi^r. Ans. 28. 

5. Reduce ^^ ^ simple fraction. Ans. A- 
6. .Reduce -^ t® ^ simple fraction. Ans. if. 



165. The rule for reducinp: complex to Bmpl^ ttaJctoBa^ 1^^ ^^sRA'^saa 
procoBS differ 6vm ^vision of fractiona 1 
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7. Reduce £- to a simple fi'action. Ans. -A-. 

8. Change A to a simple fraction. Ans. Jf . 

9. Change -^ to a mixed number. Ans. 21|^. 

o 

10. Reduce -^ to a simple fraction. Ans. •^. 

11. If 7 is the denominator of the following fraction, -> , what 
is its value when reduced to a simple fraction ? Ans. ^^. 

8 

12. If f is the numerator of the following fraction, y> what is 
its value when reduced to a simple fraction ? Ans. fj. 

I660 Complex fractions, after being reduced to simple onea^ 
may be added, subtracted, multiplied, and divide^, like them. 

Examples for Practice. 

1 41 

1. Add f and ^. together. Ans. It^^^ 

T ^^2 

7a 7 

2. Add ~ and — together. Ana. 25^. 

T "nr 

1 ± 

3. From ^ lake |. Ans. ^^. 

4. From ^ take |. Ans. 8^. 

5. Multiply f of ^ by | of 4. Ans. tHt- 

6. Multiply || by ||- Ans. 1^\\. 

7. Divide |- of 12i by ^ of 8|. Ans. 103f 
166. How do yovL add, subtract, multapVy, wcA dx^'\ft wim^\«iLlttiaas«»l 
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GREATEST COMMON DIVISOR OF FRACTIONS. 

167. To find the greatest common divisor of two or 
more fractions. 

Ex. 1. What is the greatest common divisor of f , f , and -Jf ? 

, OPERATION. 

Greatest common divisor of the numerators =« 2 "> greatest corn- 
Least common denominator of the fractions == 4T) ^^ed7*^°'"" 

Having redaced the fractions to eauivalent fractions with the least 
common denominator (Art 141), we find the sreiEitest common divisor 
of the numerators 20, 80, and 86, to be 2. (Art. 124.) Now, since 
20, 80, and 86 are forty-fifths^ their greatest common divisor is not 2, 
a whole number, but so many forty-fifths. Therefore we write the 2 
over the common denominator 45, and have ^ as the answer. 

KuLE. — Reduce the firactionSf if necessary y to the least common de- 
nominator. Then find the greatest common divisor of the numerators^ 
which, written over the least common denominator, wUl give the greatest 
common divisor required. 

Examples for Practice. 

2. What is the greatest common divisor of ^, ^^ and 1 j- ? 

Ans. ^. 

3. What is the greatest common divisor of j^f , f , ^, and ^f ? 

Ans. j^TT' 

4. What is the greatest common divisor of ^, 2 J, 4, and 5 J ? 

Ans. ^V 

5. There is a three-sided lot, of which one side is 166|ft,, 
another side ISGJft., and the third side 208Jft. What must be 
the length of the longest rails that can be used in fencing it, 
allowing the end of each rail to lap by the other ^ft, and all the 
panels to be of equal length ? Ans. 10|^fl. 

LEAST COMMON MULTIPLE OF INACTIONS. 

168t To find the least common multiple of fractions. 

Ex. 1. What is the least common multiple of -^^ 1^, and 5^ f 

Ans. ^==10^. 

167. The rale for findin;? the greatest common dmsot o^ ^Tw:^2vsyns.^ ^Wss:^ ^ 
in file operation, was the divisor 2 written over tVve dei^omvR^Xox Vb'V 
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OPERATION. 

Least eommon multiple of the numerators »= 2 1 > I®"* «?m- 

Greatest common divisor of the denominator = 2 j required. *^ 

Having reduced the fractions to their lowest terms, we find the least 
common multiple of the numerators, 1, 3, and 21, to be 21. (Art 
128.) Now, since the 1, 3, and 21 are, from the nature of a fraction, 
dividends of which their respective denominators, 6, 2, and 4, are the 
divisors (Art. 132), the least common multiple of the fractions is not 
21, a whole niunlier, but so many fractional parts of the greatest com- 
mon divisor of the denominators. This common divisor we find to be 
2, which, written as the denominator of the 21, gives ^ = 10^ as the 
least number that can be exactly divided by the given firactions. 

Rule. — Reduce the fractions^ if necessary^ to their Unoest terms. 
Then find the least common multiple of the numeratorsy which^ toriUen over 
the greatest common divisor of the denominators, will give the least conp- 
mon multiple required. 

NoTB. — Another method is to redme theJraetionSf ifnecesaanfj to their least 
common denominator, and then finding the least common multiple of me numerating 
and tpriting thait over the least eommon denominaior. 

Examples fob Practice. 

2. What is the least common multiple of ^, f , and ^ ? 

Ans. 44. 

3. What is the least number that can be exactly divided by 
tV> H^ ^y Hy ^^ tV ? -^8. 95. 

4. What is the smallest sum of money for which I could 
purchase a number of bushels of oats, at $ -^ a bushel ; a num- 
ber of bushels of com, at $ f a bushel ; a number of bushels of 
rye, at $ 1 j- a bushel ; or a number of bushels of wheat, at 
$2j^ a bushel; and how many bushels of each could I pur- 
chase for that stunP 

Ans. $22^; 72 bushels of oat4; d<( bushels of com; 15 
bushels of rye ; 10 bushels of wheat. 

5. There is an island 10 miles in circuit, around which A can 
travel in ^ of a day, and B in J of a day. Supposing thena each 
to start together from the same point to travel around it in the 
same direction, how long must they travel before coming together 
again at the place of departure, and how many miles will each 
have traveled ? Ans. 5^ days ; A 70 miles ; B 60 miles. 

168. The rule for finding the least common multiple of fractions ? Why 
MS not the least common multiple of the numerators the least comnon mul- 
tjple of the tactions ? 



MISCELLAKEOUS EXEBGISE8. 169 

MISCELLANEOUS EXERCISES. ' 

1. What are the contents of a field 76^^ rods in length, and 
18| rods in breadth ? Ans. 8A. 3R. SO^p. 

2. What are the contents of 10 boxes which are 7J feet long, 
If feet wide, and 1^ feet in height ? 

Ans. 169^ J cubic feet. 
8. From ^^ ^^ *" ^^e of land there were sold 20 poles and 
200 square feet What quantity remained ? 

Ans. 22075fL 

4. What cost \i of an acre at $ 1.75 per square rod ? 

Ans. $ 236.92^*^. 

5. What cost f^ of a ton at $ 15 J per cwt ? 

Ans. $ 49.73|f. 

6. What is the continued product of the following numbers : 
14f, llf, 5|., andlOi? Ans. 9184. 

7. From -fj of a cwt of sugar there was sold f of it ; what is 
the value>of the remainder at $ 0.12^ per pound ? 

Ans. $ S.lSf. 

8. What cost 19f barrels of flour at $ 7| per barrel ? 

AnS. $143f 

9. Bought a piece of land that was 47^ rods in length, and 
29y^ in breadth ; and from this land there were sold to Abijah 
Atwood 5 square rods, and to Hazen Webster a piece that was 5 
rods sqiiare ; how much remains unsold ? 

Ans. 1366f| square rods. 

10. From a quarter of beef weighing 175^1b. I gave John 
Snow f of it ; § of the remainder I sold to John Qoon. What 
is the value of the remainder at 8} cents per pound ? 

Ans. $ 2.04ff 

11. Alexander Green bought of John Fortune a box of sugar 
containing 4751b. for $ 30. He sold i of it at 8 cents per pound, 
and f of the remainder at 10 cents per pound. What is the 
value of what still remains at 12j^ cents per pound, and what 
does Green ma^e on his bargain ? 

. f Value of what remains, $13.19f. 
-^°^' X Green's bargain, $ 16.97|. 

12. What cost t\^ of an acre at $ l^ per acre ? Ans. $ 2. 

13. Multiply i of T^T of H by yV of H of Jf . Ans. ^. 

14. What are the contents of a board llf inches lon^, a»d 4^ 
inches wide ? Ans, 4^44 acw«te mOckR»^ 

15 
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15. Marj Brown had $ 17.87^ ; half of this, sum was given to 
the missionary society, and f of the remainder she gave to the 
Bible society ; what sum has she left ? Ans. $ 3.57^. 

16. What number shall be taken fix>m 12J, and the remainder 
multiplied by lOf , that the product shall be 50 ? 

Ans.8T^. 

17. What number must be multiplied by 7^, that the product 
may be 20 ? Ans. 2^. 

18. What are the contents of a box 8^ feet long, 3^^ feet 
wide, and 2^ feet high ? Ans. 68|f ^^ feet. 

19. On f of my field I plant com ; on f of the remainder I 
sow wheat ; potatoes are planted on f of what still remains ; and 
I have left two small pieces, one of which is 3 rods square, and 
the other contains 3 square rods. How large is my field ? 

Ans. lA. OR. 2Sp. 

REDUCTION OF FBACTIONS OF DENOMINATE NUMBERS. 

IW. To reduce from a higher to a lower denomination. 

Ex 1. Reduce ^iVa ^^ ^ pound to the fraction of a farthing. 

Ans. f far. 

OPEBATIOir. 
I960 ""2160' 2160 "2160* 2160 ~ 2160 9 

OPERATION BY CANCELLATION. SincB 20s. make a pound, 

1 X fi0 X a X ^ there must be 20 times as many 

. = ^far. shillings as pounds ; we there- 

f^^W fore multiply ^^ by 20, and 

9 obtain -^ij^ ; and since 12d. 

make a shilling, there will be 12 times as many pence as shillings; 
hence we multiply -^^^ by 12, and obtain ^^^. Again, since 4rar. 
make a penny, there will be 4 times as many farthings as pence ; we 
therefore multiply -^^ by 4, and obtain ^ft^far. = |far., Ans. 

Rule. — Multiply the given fraction h§ the same numbers that woxdd 
be employed in reduction of whole numbers to the lower denomination 
required. 

269. The rale for redacing a fraction of a higher denomination to the frac- 
tion of A lower ? Explain the operatiowft *? Does this process differ in prin- 
ciplefrom redaction of whole denominate T\vxm\>eT^^ 
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EXAJUPLES FOB PbAOTIOE. 

2. Reduce y^Vir ^^ ^ pound to the fraction of a farthing. 

Ans. ||. 

3. What part of a penny is ij^ of a shilling ? Ans. j^f . 

4. What part of a grain is ^^Vrr ^^ * pound Troy ? 

Ans. f . 

5. What part of an ounce is ^^g of a cwt. ? Ans. f^. 

6. Reduce y^^ of a furlong to the fraction of a foot 

Ans. i, . 

7. What part of a square foot is ssisa ^^ ^^ ^^^ ^ 

Ans. j. 

8. What part of a second is ^7^;^ ^f ^ ^7 ^ -^^ ih 

9. What part of a peck is -^^ of a bushel ? Ans. f . 
10. What part of a pound is ^^ of a cwt. ? Ans. ^. 

170f To reduce from a lower to a higher denomination. 
Ex. 1. Reduce f of a fitrthing to the frtu^tion of a pound. 

OPERATION. 

4 £ 4 _J^. _4^ 4_ _ 1 

9X4*^36' 36Xia~'43a' 432X90^8640 ~ 9160 * 

OPERATION BT oANCELiiATioN. SlncB 4far. make a penny, there 
^ 1 will be 4^ as many 'pence as far- 

-£. things; merefore we divide the ^ 



9 X 4 X 12 X 20 2160' ' by 4, and obtain Xd. And since 




divide ^ by 20, and obtain -g^ £ = j^ £ for the answer. 



Rule. — Divide the given fraction hy the same numbers that would 
be employed in reduction of whole numbers to the higher denomina- 
tion required. 

Examples for Practice. 
2. Beduce f of a grain Troy to the fraction of a pound. 

170. Do vou mnltiply or divide to reduce a ftaclVoxi ot SiiVjrwct ^ec\wsivQ»r 
tioD tn the mctdon of a higher 1 What is tihe mle ^ 
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8. What part rf an Qtmee ii -^ of a scrapie? Ans. ^^. 

4. What part of a ton is f of aa ounce ? Ans^ irrlnRr- 

5. What part of a mile is f of a rod ? Ans. ^^. 

6. What part of an acre i^ f cf a square foot? 

Ans. iHrrirTr- 

7. What part of a day is f f of a second ? Ans. ^jjixn^- 
ST What part of 8 aores Is | of a aquaie foot ? 

9. What part of 3hhd. is |^ of a quart ? Ans. i"^' 

10. What part pjT ^ of a solid foot ia a cube whose sides are 
each ^ of a yard square ? Ans. ^. 

171. To find the value of a fraction in whole numbers 
of a lower denomination. 

Ex. 1. What is the value of ^^ of 1 £ ? 

Ans. 78. 9d. l^&r. 

OPERATION. 

7 
20 



18) 140(7s. 
126 



1 4 IKnce 1 £ « 208., ^ of a £ is ^ of 

12 aOs. = Ws. =* 7^. ; and since Is. «= 12d., 



^^^ -^llfar. Therefore A*=- 78. 9d. Uto. 



6 

4 



18)24(1 4far. 
18 

A=«4far. 

Rule. — MvUiply (he numerator of the given fraction hy (he number 
required to reduce it to the next lower denomination^ and divide the pro- 
duct by (he denominator. 

Then, if there is a remainder, proceed ae before, untU it is reduced to 
the denomination required, 

17/. Wb&t is the rale for findmg the T8\nft of «ktc8i:^oti. in whole iramben 
of a lower denomination 1 
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EjtAMPLES FOB PsACTICfi. 

2. What iB the value of J of a cwt ? 

And. 3qr. 21b. l2o2. 7fir. 

3. What is the value of j^ of a yard ? Ans. 3qr. Of^na. 

4. What is the value of ^ of an acre ? 

Ans. IR. 28p. 155ft. 82?in. 

5. What is the value of f of a mile? 

Ans. Ifur. 31rd. 1ft. lOin. 

6. What is the vahie of ^ of an ell English? 

Ans. Iqr. l^oa* ^ 

7. What is the vsliie of f of a hogshead of wine ? 

Ana* 18gaL 

8. What is the value of ^ of a year ? 

Ans. 232da. lOh. 21m. ^^f^^efn. 

ITJf To reduce one dfcnominate number to the firao- 
tional part of another. 

Ex. 1. What part of 1£ is 38. 6d. 2§fiff. Ans. ^y£. 

oFBBATioir. Since numbers compared 

38. 6d. 2ifar.>B 512 « /» ™"®* ^^ ^^ *^® ^^""® ^^^^^ 

n n ^;^^*" A*' ^ teduc^j the 38. €d. 2}far. 

. . *7^^^^ to thirds of £ar., the low- 

est denomination in the question, for the numerator of the required 
fraction, and l£ to the same denomination for the denominator. We 
then reduce this fraction to its lowest tenns, and obtain ^£ for the 
answer. 

'RvuR^^'^Iteduci the given numbers to the lowest denomination men- 
tioned in either of 4hem, Then^ "write tke number which is te become the 
fractional part for the numeraior^ and the other number for the denomina- 
tor, of the required fraction. 

NoTB. — The part that One abstract number is of another may be found in 
like manner. 

Examples for Practice. 

2. Beduce 4s. 8d. to the fraction of 1£. Ans. ^ 

3. What part of a ton is 4cwt 3qr. 121b. ? Ans. ^^/^ 

4. What part of 2m. 3fur. 20rd. is 2ftir. 30rd. ? Ans. ^. 

5. What part of 2A. 2R. 32p. is 3R. 2^. ? Ans. J. 

6. What part of a hogshead of wine is iSgal. 2qt. ? 

Ans. ^. 

17«. What is the rule for reducing a detiominatA trottv\s(ic tftiiDfc^wSBttw^ 
part of anjr other deDominate number of the samd \and.'( 
1J)* 
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7. What part of 30 days are 8 days 17h. 20m.? Ans. m. - 

8. From a piece of cloth containing 13yd. Oqr. 2na. there 
were taken 5yd. 2qr. 2na. What part of the whole piece was 
taken? Ans. ^. 

9. What part of 3 yards square are 3 square yards ? 

Ans. ^. 

ADDITION OF FRACTIONS OF DENOMINATE NUMBERS. 

173f To add fractions of denominate numbers. 

Ex. 1. Add f of a pound to ^ of a shilling. 

Ans. 17s- lid. O^far. 

rrasT OPERATION. YTe find the value of each 

-y,, ^g« -^ 1*06 fraction separately, and add the 

Value ot f i. «= 1 / J. Jf ^^^ values, according to the 

Value of j«. >= d 1^ rule for adding compound num- 



17 11 OA: 



bers. (Art 101.) 



SECOND OPERATION. y^Q firgt rcduce 

I- ssB 7 £. the fraction of- a 

9 X 20 * shilling to the frac- 

f£-}-^£-+H*£-178.ild.0Afar. £ ^/th^ 
fractions and find the value of their buhl (Art. 171.) 

Examples fob Practice. 

2. Add ^ of a pound to ^ of a shilling. 

Ans. 7s. lid. Sfffar. 

3. Add together \^ of a ton, J of a ton, and f of a cwt 

Ans. IT. 14cwt. Iqr. 5f J§. 

4. Add together f of a yard, f of a yard, ^ of a quarter. 

Ans. 1yd. 2qr. 2na.'0|fin. 

5. Add together A- of a mile, f of a mile, ^^ of a fiirlong, 
and ^ of a yard. Ans. 6fur. 29rd. 3yd. 1ft. Of ^in. 

6. Add together ^ of an acre, * of a rood, and f of a square 
rod. Ans. lA. OR. 3p. 169ft. 102fin. 

. 7. Sold 4 house-lots ; the first ^ of an acre, the second | of an 
acre, the third ^ of an acre, and the fourth f of an acre ; what 
was the quantity of land in. the four lots ? 

Ans. 3R. 38p. 45jVffft- 

ITS. What is the first method of adding fraotions of denominate numbers f 
What 13 the second ? 
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SUBTRACTION OF FRACTIONS OF DENOMINATE NUMBERS. 

9 

174« To subtract fractional parts of denominate numbers. 

Ex. 1. From f of a ppund take -^ of a pound. 

Ans. 98. lOd. Iff far. 

FIB8T oPBRATioK. We find the value of each 
8. d. fiur. firaction separately, and sub- 
Value of f £ =17 1 2f far. tract one from the other, ac- 
Value of ■^£ «= 7 3 l-j^ cording to the rule for sub- 
Q -i ri TTq" tracting compound numbers. 
» 10 Iff (Art. 102.) 

BBSPNB OPERATION. Wc first subtract the less fraction from 

&.£ — JLj. £ a= f f £ = the greater, and then find the value of 

98. lOd. If ffar. their difierence. (Art. 171.) 

Examples fob Practice. 

2. From f of a ton take ^ of a cwt 

Ans. llcwt Oqr. 7-^lb. 

3. From {^ of a mile take ^^ of a frirlong. 

'Ans. 5fur. 33rd. 5ft. 6in. 

4. From -J-J of an acre take f of a rood. 

Ans. 3R. 16p. 154ft. - 

5. From a hogshead of molasses containing 100 gallons, ^ 
of it leaked out ; f of the remainder I kept for my family ; what 
quantity remained for sale ? Ans. 24gal. Oqt l^^pt 

6. The distance from Boston to Worcester is about 41 miles. 
A sets out from Worcester, an(J travels ^ of this distance to- 
wards Boston ; B then starts from Boston to meet A, and, having 
travelled f^f the remaining distance, it is required to find the 
distance (between A and B. Ans. 12m. 6fur. 9rd. 5ft. 9fin. 

7. A agrees to labor for B 365 days; but he was absent on 
account of sickness f part of the time ; he was also obliged to be 
employed in his own business ^ of the remaining time ; required 
the time lost. Ans. 137da. llh. 13m. 14ffsec. 

8. From 11 acres, 33 poles, lOly^^ feet of land, I sold f to A, 
^ of the remainder to B, and four house-lots, each 144 feet square, 
to C ; what is the value of the remainder, at 8^ cents per square 
foot? Ans. $3937.89^7. 

1 74. What is the first method of subtracting fractions of denominate num- 
bers ? The second ? "^ 
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QUESTIONS TO B£ PERFORMED BY ANALYSIS. 

i. If one yard of doth cost $4.40, what will | of a yard cost? 

Illustration. — If 1 yard cost $ 4.40, ^ of a yard will cost -J of 
S 4.40, or $ 0.88 ; and f will cost 4 times $ 0.88, or S 8.52, Ans. 

2. If a barrel of flour cost $7.80, what will -^ of a barrel 
cost? Ans. $2.84. 

8. If a load of hay cost $ 17.84, what will { of a load cost? 

Ans. $ 15.61. 

4. K $ 786.68 are paid Tor a cargo of wheat, what is the cost 
rf li of the cargo? Ans. $ 665.61. 

5. What is j-J of $ 87.50 ? Ans. $ 80.20|. 

6. What is i of 17£ 18s. 9d.? AnB. 13£ 9s. Ofd. 

7. What is ^ of 3T. 1 6cwt 8qn 281b. ? 

Ans. 2T. 8cwt. 3qr. 23f lb. 

8. What is f of 27A. 8R. 38p.? Ans. 12A. IR 28p. 

9. If $ 8.52 are paid for f of a yard of cloth, what is the 
price of 1 yaad ? Ans. $ 4.40. 

Illustration. — If 4 of a yard cost $ 8.52, J will cost J^ of $ 3.52, 
or $ 0.88 ; and f , or a whole yard, will cost 5 times $ 0.88, or $ 4.40, 
Ans. 

10. If ^ of a barrel of flour cost $ 2.84, what will be the cost 
of a whole barrel ? Ans. $7.80. 

11. When $ 15.57^ are paid for J of a ton of hay, what will 
1 ton cost ? Ans. $ 17.80. 

12. When \^ of a cargo of flour cost $ 665.50, what sum wiJi 
J)ay for the whole cargo ? Ans. $ 786.50. 

18. If $78.60f are paid for H of a ton of potash, What sum 
must be paid for a ton ? * Ans. $ 80.80. 

14. Bought I of a bale d£ broadcloth for 18£ 9s. Ofd. ; what 
would have been the cost of the whole bale ? 

Ans. 17£ 18s. 9d. 

15. K ^ of an acre produce 18cwt. Oqr. 121b. of hay, what 
quantity will a whole acre produce ? Ans. 77cwt Oqr. lib. 

16. Bought f of a lot of land containing '12 A. IR. 80Jp. ; 
what were the contents of the whole lot ? 

Ans. 27A- 8R. 89ip. 

17. Jf{} of a ton of potj^h cost $ 80.20|, what is the value 
of aim? ^^^.^^7,50, 
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18. If I of a cwt of sugar cost $ 5.40, what is the value of } 
of a cwt. ? 

Illustration. — If | of a cwt. cost $ 6.40, \ will cost ^ of $ 5.40» 
or $ 1.80 ; and ^, or a cwt., will cost 4 times $ 1.80, or $ 7.20. Now, 
if Icwt. cost $ 7.20, 1 of a cwt. will cost ^ of $7.20, or $ 0.80 ; and J 
will cost 7 times S 0.80, or $ 5.60, Ans. 

19. If -^ of a pound of ipecacuanha cost $ 2.52, what is the 
value of f of a pound ? Ans. $ 1.76. 

20. When $ 80 are paid for f of an acre of land, what cost J 
of an acre ? Ans. $ 93.33^ 

21. If ^ of a carding-mill are worth $ 631.89, what are ^ 
of it worth ? Ans. $ 401.20. 

22. If ^ of a ship and cargo are valued at $ 141.52, what a^e 
/y of them worth ? Ans. $ 80.50. 

23. If the value of f of a. farm containing 1787$*!^ acres is 
$ 1728, what is the price of f of the remainder ? 

Ans. $2304. 

24. E. Carter^s garden is 17-^ rods long, and 11^^ rods wide. 
He disposes of ^ of it for $ 82.80 ; what is the value of f of the 
remainder ? Ans. $ 41.40. 

25. When 26£ 12s. 6d. are paid for f of a bale of cloth, 
what sum should be paii for ^ of the remainder ? 

Ans. 18£ 12s. 9d. 

26. If 7cwt. of sugar cost $ 28.14, what will 94cwt. cost ? 

Illustration. — If 7cwt cost $28.14, Icwt will cost ^ of $ 28.14, 
or $ 4.02. In 9|cwt. there are ^wt. ; and if Icwt cost $ 4.02, Jcwt. 
will cost i of $4.02, or $0.67, and -i^^ will cost 59 times $0.67, or 
$ 39.53, Alls. 

27. If three tons of hay cost $ 49, what will 7-^ tons cost ? 

Ans. $120.27-3^. 

28. Gave $78.80 for 11 tons of coal; what should I give for 
3|tons? Ans. $24.67|J- 

29. Paid 37£ 18s. lOd. for 3 bales of velvet ; what was the 
cost of 5f bales ? Ans. 67£ 19s. 6iid. 

30. Gave $ 40 for 5 yards of broadcloth ; what was the price 
of 19f yards ? Ans. $ 156.57f 

31. Paid $360 for 20 barrels of beer; what must be given 
for 43^ barrels ? Ans. $ 789. 

82. If 7 bushels of rye ppst $ 8.75, what cost 18^ bMsX^eU ? 
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3^. Paid $ 19.80 for 8 yards of broadcloth ; what sum must 
be given for llf yards ? Ans. $ 76.37f . 

84. If 9^wt of sugar cost $39.53, what must be paid for 
7cwt. ? 



Illustration. — In 9fcwt. there are J^wt. If -^^wt. cost $ 3 9.53, 
Icwt will cost -^ of $ 39.53, or $0.67 ; and f, or Icwt., will cost 6 
times$0.67, or $4.02; and 7cwt. will cost 7 times $ 4.02, or $28.14, 
Ans. 

35. When $ 18 J- are paid for 3cwt of sugar, how much may 
be purchased for $ 1 ? How much for $ 78 ? Ans. 12^^wt. 

36. K 3f tons of potash cost $ 276.18, what will be the value 
of 1 ton ? Of 75 tons ? Ans. $ 6041.43J. 

37. If 7^ acres of land cost $ 875, what will one acre cost ? 
What will 75 acres cost ? Ans. $ 8912.03^f 

38. If ^ tons of coal cost $70, what will 1 ton cost? What 
will 86 tons cost ? Ans. $ 1376. 

89. For 27| acres of land there were paid $ 375 ; what cost 
1 acre ? What cost 69 acres ? Ans. $ 932.43^. 

40. If ^ tons of hay cost $ 80.50, what costs 1 ton ? What 
cost 15 tons ? Ans. $ 262.50. 

41. If 7^cwt of sugar cost $62.37? what will Icwt cost? 
What cost 19cwt ? Ans. $ 160.93. 

42. If 7J yards of cloth cost $ 13.95, what will be the value 
of llf yards ? 

Illustration. — In 7| y.ards there are ^ of a yard. If ^ of a 
yard cost $ 13.95, -J- will cost ^ of $ 13.95, or $ 0.45 ; and |, or 1 yard, 
will cost 4 times $ 0.45,-"or $ 1.80. In 11^ yards there are J^ of a 
yard. If 1 yard cost $ 1.80, \ of a yard will cost -^ of $ 1.80, or $ 0.20 ; 
and 1^ will cost 103 times $ 0.20, or $ 20.60, Ans. 

43. When $ 668.50 are paid for 17^ acres, what would be 
the value of 89| acres ? Ans. $ 3457.30. 

44. If $ 1738 are given for 19f tons of iron, what will be the 
cost of 37^^ tons ? Ans. $ 3288. 

45. Paid $ llj for 1128 feet of boards ; how many could I 
have purchased for $ 119^^ ? Ans. 11480 feet. 

46. For S^ tons of potash I received 116cwt. of sugar ; re- 
quired the quantity of sugar that may be received for 11 J tons 

of potash. Ans. 376cwt. 

47. For 11^ tons of potash 1 TCeew^^ ^l^^y^X^ ^iL ««5vs^\ 



MISCELLANEOUS QUESTIONS. 179 

required the qnantaty of sugar that should be i^eceived for 3J 
tons. Ans. 116cwt 

48. "WTien $ 8 are paid for 1^^ yards of broadcloth, how much 
fiaust be given for 8f yards ? Ans. $ 49. 

49. Gave $ 414 for 20^^^ acres of land ; what shall be given 
for llj acres ? . Ans. $ 236. 

MISCELLANEOUS QUESTIONS BY ANALYSIS. 

1. Sold a smBll &rm for $ 896.50 ; what was received for -^ 
of it? For tZj. <yf it ? For 1^ of it? Ans. $815. 

2. Gave $ 17fV ^ ^ barrek of flour; what cost 1 barrel? 
What 37 barrels ? Aas, $ 213.03^^ 

S. Sold a house fat $>3687 ; ^hat siftn was received for I of 
it? Ans. $a226.12|. 

4. Bought 17^2- tofts of hay f<^ $ 187f 5 what is the cost of Jj 
^f aton? Ans. $7.61-ft^. 

5. Bought a hogshead of molasses for $ 13|^ ; what cost 4 <^ 
it ? What cost ^ ? Wfeat cost ^ ? Ans. $ 80,52^ 

6. When $37^^ site paid for 10O*gallons of molasses, what 
cost f of a gallon ? Ans. $ 0.21^f . 

7. When 12 cents are paid fbr ^ of a gallon of molasses, 
what will 48^;,. gdlons cost? Ans. $ 16.01|f. 

8. If f of a barrel of flour cost $ 3^., what will 6f barrels cost ? 

Ans. $48iii. 

9. ^WTien $ 236 are paid for 11| acres, what will be paid for 
'20/^ acres ? Ans. $ 414. 

10. Paid in Liverpool 97^£ for 3 bales of cloth ; how many 
bales should be received for 1073^£ ? Ans. 33 bales. 

11. If 6f barrels of flour cost $48J^, what will f of a barrel 
cost? • Ans. $3.28f. 

12. If 3§ pounds of coffee «ost 54 cents, what sum must be 
paid for 74| pounds? Ans. $6.90j^. 

13. If 2f tons of hay cost $ 63, what will be the cost of 16| 
tons? Ans. $381|f. 

14. If a piece of land 3 rods square <x)St $ 17^, what will be 
4he cost of 4 square roda? Ans. $ 7j^. 

15. Paid $314^ for 2fcwt. of iron; required the sum to be 
paid for 689^«^cwt. Ans. $7680f 

16. For 6f cords of wood J. Holt paid $ 63 ; what sum must 
be paid for 18 cords ? Ans. $ 170.10. 

17. Gave $ 243^^^- for 96 barrels of tar; v?\vaV. cji^rIc*?} ^^>aiA. 
be purchased for $ 1000 ? Ana. ^^^^^^^'^^'sc^^^^ 
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18 Paid $7888.30 for 83^^ acres of wild land; what sum 
did I pay for each acre, and what would be the cost of 7 acres ? 

Ans. $660.80. 

19. Gave 132£ 128. for 7f tons of starch; what cost 12J 
tons ? Ans. 224£ 5s. 

20. For 17§ days' work I paid $ 25.44 ; what should be paid 
for 89^ days' labor? Ans. $128.64. 

21. Sold 7^72- bushels of apples for $7.28; what should I re- 
ceive for 19|| bushels ? Ans. $ 19.12. 

22. Paid $4355.52 for 49f pieces of carpeting; what did 37^ 
pieces cost? Ans. $3294.72. 

23. If ^ of f of the cost of the Capitol at Washington was 
$ 300,000, what was the whole cost ? Ans. $ 2,000,000. 

24. Purchased 7^^ thousand of boards for $135.80; what 
^ must be paid for 19f thousand ? Ans. $ 359.45. 

25. My wood-pile contains 6 cords and 76 cubic feet If I 
dispose of ^ of it, what is the value of the remainder at 4f^ cents 
per cubic foot ? Ans. $23.14J|. 

26. I have a field 30 rods square, and having sold 18 square 
rods to S. Brown, and 82*square rods to J. Smith, what part of 
the field remained unsold ? Ans. f . 

27. Bought 7T. 12cwt. 3qr. 181b. of iron, and having sold 
3T. 18cwt Iqr. 201b., what is the value of f of the remainder 
at 5f cents per lb.? '^' Ans. $242.59^. 

28. Bought 37 tons of iron at $ 68.50 per ton, for | of which 
I paid in coffee at $ 8.50 per cwt., and for the remainder I paid 
cash. Required the amount of cash paid, and also the value of 
the coffee. 

Ans. Cash, $ 633.62J ; Value of the coffee, $ 1900.87^. 

29. A man, having received a legacy of $ 7896, spent f of it 
in speculations, and the remainder he put in the savings bank, 
where it continued 15 years. It was then found that the sum 
deposited had doubled. Required the sum in the bank. 

Ans. $3948. 

30. Bought a piece of broadcloth for $ 88, and sold -j^ of it 
to J. Smith, and ^^ of the remainder to O. Lake ; what is the 
value of the part unsold ? Ans. $37.49^^ 

31. A gentleman gave f of his estate to his wife, f of the re* 
mainder to "his oldest son, and f of what then remained to his 
daughter, who received $ 750 ; required the whole estate. 

Ans. $12,000. 

32. From aq acre of land I sold two house-lots, each 100 feet 
equare; what is the value of the remainder, at 8 cents per 

eqaare foot ? loi^ 1f» 1^^4.80. 
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DECIMAL FRACTIONS. 

175* A Deeimal Fraetion is a fraction whose denominator 
is 10, or the product of several lO's. 

Decimal fractions are commonly expressed by writing the nu- 
merator only, with a point ( . ), called the decimal paint, before it, 
care being taken to put a cipher in any decimal place not requir- 
ing a significant figure ; thus, 

^ff may be written .9 and be read 9 tenths. 
-^ « « .99 u « 99 hundredths. 

tS^o " " -099 ** " 99 thousandths. 

By examining the foregoing fr-actions, it will be seen that, — 
-^ = .9 can occupy only one place while it remsuns in the form 
of a proper fraction ; -^ == .99, only two places ; and ^^^ =»• 
• .999, only three places ; for, if their numerators are increased 
respectively by -jV = .1, rhr *= -^^t i o ' ao =* -^^Ij ^^^ fraction 
becomes a unit or whole number. Hence, 

The first figure or place of any decimal on the right of the point 
is tenths, the second hundredths^ the third thousandths, Sfc. 

176. The denominator of -j^^ « .9 is 1 with one cipher an- 
nexed ; the denominator of «^u^ = .99 is 1 with two ciphers 
annexed ; the denominator of xVt^it »s .999 is 1 with three ciphei*s 
annexed. Hence, 

77ie denominator of a decimal fraction is 1 toith as manj 
ciphers annexed as the numerator has places. 

177. Decimal fractions ori^nate from dividing the unit, first, 
into 10 equal parts, and then each of these parts into 10 other 
equal parts, and so on indefinitely. Thus, l-~-10=^ = .l; 
A-5-10 = TATr = -01; T*Tr-^10«TTTW«-001. Hencc, 

77ie unit in decimal fractions is divided into 10, 100, 1000, ^c.,^ 
egual parts. 

175. What 18 a decimal- fraction J How are decimal fractions commonly 
expressed ? What is the first figure or place of any decimal ? The second ? 
The third ? &c Why ? What must be done when a decimal place has no . 
significant figure to fill it? — 176. What is the dwiOTDaSkBtox cjS. «»^^iss«b^ 
fraction ? — J77. How do decimal fractions oiigvuaitel 
16 
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178. If ciphers are placed on the left of decimal ^gar^ 
between them and the dedlnal ^mt, those figures change their 
places, each cipher removing them one place to the right ; thus, 
..^= ^, but .03 = T^jy, and^OOS = y^^^. Hence, 

M)ery cipher placed on the left of decimal figures^ between them 
and the decimal pointy decreases the value represented by them the 
same as dividing by ten. 

179i If ciphers are placed on the right of decimal figures, 
their places are not changed ; thus, .3 = -^ and ,30 ■« ^jj 
=s ^ ss .3. Hence, 

Ciphers jplaced on the right of decimals do not alter the value 
represented by them. 

Hence, decimals may be reduced to a common denominator, bj 
making their decimal places equal by annexing ciphers. 

KtnoiRATION. 

180t The relation of decimals to whole numbers and to each 
other may be learned from the following 
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ITS. What effect have ciphers placed at the left hand of decimals ? Why ? 
^179. W/iat effect if placed at the tvght\]yMieL'i Why 1 — 180. What may 
be learned from the table ? 
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A liied Nnmber b a whole number and decimal in a single ex- 
pression. 

The preceding table consists of a whole number and decimal 
forming a mixed number. The part on the left of the decimal 
point is the whole number, and that on the right the decimal. 
The decimal part is numerated from the left to the right, and its 
value is expressed in words thus : Two hundred thirty-four mil- 
lions five hundred sixty-seven thousand eight hundred ninety- 
three billionths. And the mixed number thus : Seven millions 
six hundred fifiy-four thousand three hundred twenty-one, and 
two hundred thirty-four millions five hundred sixty-seven thou- 
sand eight hundred ninety-three billionths. Hence the 

BuLE. — Read ihe decimal as (hough U were a whole number, gwing 
it the name of the right-hand order. 

Note. — A decimal with a common fraction annexed constitntes a complex 
decimal ; as, .6^, read 6^ tenth. 

Write in words, or read orally, the following figures : — 



1. ^ .5 

2. .42 

3. .01 

4. .908 



5. .3001 

6. .0984 

7. .00013 
«. .82007 

NOTATION. 



9. .72859 

10. 12.02003 

11. 121.000386 

12. 2.3058217 



181 • Tenths occupy the first place at the right of the decimal 
point, hundredths the second, &c., and each figure takes its value 
by its distance from the place of units ; therefore, to write deci- 
mals, we have the following 

KnLE. — Write the decimal as though it mere a whole number, supply^ 
ing with ciphers sttch places as have no sigi\ificant figures. 

Write in figures the following numbers : — 

1. Three hundred seven, and twenty-five hundredths. 

2. Forty-seven, and ^even tenths. 

ISO. Of what does it consist? What is the nnmber called, wheii taken 
together ? What is the part on the left of the decimal point 1 The part on 
the right 1 What is tj^e value of the decimal ? The Y«L\\ikfe oi ^3oa \sCv»a&^ 
nnmber ? The rule for reading decimals 1 — \8\ . T3 vow ^\v«.\. ^c^& >fiaa ^-aicaa 
of a decimal Bgure depend ? The rule for wridn^; iecVmaXa'^. 
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3. Eighteen, and five hundredths. 

4. Twenty-nine, and three thousandths, 

5. Forty-nine ten thousandths. 

6. Eight, and eight millionths. 

7. Seventy-five, and nine tenths. 

8. Two thousand, and two thousandths. 

9. Eighteen, and eighteen thousandths. 

10. Five hundred five, and one thousand and six millionths. 

11. Three hundred, and forty-two ten millionths. 

12. Twenty-five hundred, and thirty-seven billionths. 

183. Decimals, since they increase from right t^left, and de- 
crease from left to right, by the scale of ten, as do simple whole 
numbers, may be added, subtracted, multiplied, and divided, in 
like manner. ^ 

ADDITION. 

18S. Ex. 1. Add together 5.018, 171.16, 88.133, 1113.6^ 
.00456, and 14.178. Ans. 1392.09356. 

OPERATION. 

5.018 

2 7 1^1 g We write the numbers so that figures of the 

8 81 3 3 BSisne decimal place shall stand in the same 

1 1 1 Qf^ column, and then, beginning at the right handy 

n f\ A K a ^^ them as whole numbers, and place the 

.00456 decimal point in the result directly under those 

1 4.1 7 8 above. 

1 3 9 2.0 9 3 5 6 

BuLE. — Write the numbers so that figures of the same decimal place 
shall stand in the same column. 

Add as in whole numbers^ and point off, in the sum, from the right 
hand as \nany places for decimals as equal t^e greatest number of deci- 
mal places in any of the numbers added. 

Proof. — The proof is the same as in addition of simple num- 
bers. 

Examples for Practice. 

2. Add together 171.61111, 16.7101, .00007^ 71.0006, and 
1.167895.. Ans. 260.489775. 

3. Add together .16711, 1.766, 76111.1, 167.1, .000007, and 
1476.1. Ans. 77756 233117. 

782. How do decimals increase and decrease ? How may they be added. 
subtracted, mnltiph'ed, and divided 1 — 183. How are decimals arranged for 
dddidon 9 The rale for addition of dedmaAs'i \I\iaX Sa \Jaft i^roof ? 
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4 Add together 151.01, 611111.01, 16.5, 6.7, 46.1, and 
.67896. ♦ Ans. 611331.99896. 

5. Add fiftj-six thousand, and fourteen thousandths ; nine* 
teen, and nineteen hundredths; fifty-seven, and forty-eight ten 
thousandths; twenty-three thousand five, and four tenths; and 
fourteen miUionths. Ans. 79081.608814 

6. What is the sum of feHy-nine, iand one hundred and five 
ten thousandths ; eighty-nine, and one hundred seven thou- 
sandths; one hundred twenty-seven millionths; forty-eight ten 
thousandths? Ans. 138.122427. 

7. What is the sum of three, and eighteen ten thousandths ; 
one thousand five, and twenty-three thousand forty-three mil- 
lionths ; eighty-seven, and one hundred seven thousandths ; forty- 
nine ten thousandths; forty-seven thousand, and three hundred 
nine hundred thousandths ? Ans. 48095.139833^ 

SUBTRACTION. 

184. Ex. 1. From 74.806 take 49.054 . Ans. 25.752. 

oFERATioN. Having written the less number under the greater, so 

7 4.8 6 ^^t figures of the same decimal place stand in the same 

4 9.0 5 4 column, we subtract as in whole numbers, and place the 

— ' decimal point in the result, as in addition of decimals. 

2 5.7 5 2 

BuLE. — Write the less number under the greater, so (hat figures cf the 
seme decimal place shaU stand in the same column, \ 

Subtract as in whole nurnbers, andjpoint off the remainder tu in addi- 
tion of decimals. 

Proof, — The proof is the same as in subtraction of simple 
numbers. 

Examples fob ftiACTicE. 

2. 3. 4. 5. 

11.0 7 8 47.117 4 6.13 8 7.10 7 

9.81 8.7 8195 7.8 9 15 - 1.119 8 6 



1.2 6 8 38.3 35 05 3 8.2 3 85 8 5.98714 

6. From 81.35 take 11.678956. Ans. 69.671044. 

7. From 1 take .876543. Ans. .123457. 

8. From 100 take 99.111176. Ans. .888824. 

9. From 87.1 take 5.6789. Ans. 81.4211. 

184. What is the rule for subtraction of dedma\a'( "WVvftJtSa isJoa Y^^sfiS.^ 
16* 
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10. From 100 take .001. Ans. 99.999. 

11. From seventy-three, teke seventy-three thousandths. 

Ans. 72.927. 

12. From three hundred sixty-five take forty-seven ten thou- 
sandths. Ans. 364.9953. 

13. From three hundred fifty-seven thousand take twenty- 
eight, and four thousand nine ten millionths. 

Ans. 356971.9995991. 

14. From .875 take .4. Ans. .475. 

15. From .3125 take .125. Ans. .1875. 

16. From .95 take .44. Ans. .51. 

17. From 3.7 take 1.8. Ans. 1.9. 

18. From 8.125 take 2.6875. Ans. 5.4375. 

19. From 9.375 take 1.5. Ans. 7.875. 

20. From .666 take .041. Ans. .625. 

MULTIPLICilfloN. 

185. Ex. 1. Multiply 18.72 by 7.1. Ans. 132.912. 

OPERATION. We multiply as in whole numbers, and point off on 

1 8.7 2 the right of the product as many figures for decimals 

7.1 ^ there are decimal figures in the multiphcand and 

'— multiplier. 

18 7 2 The reason for pointing off decimals in the product as 
1310 4 above wiU be seen, if we convert the multiplicand and 
1 Q o o 1 o multiplier into common fractions, and multiply them 
loZ.^lZ together. Thus, 18.72 = 18^ = W^ ; and 7.1 = 7 J^ 
=«H- Then J^W X tt = Hm^ = ^^^m^ = 182.912, Ans., tte 
same as in the operation. 

Ex. 2. Multiply 5.12 by .012. 

OPEBATION. Since the number of figures in the product is 

K-i a T^ot equal to the number of decimals in the multi- 

^\ a plicand and multiplier, we supply the deficiency 

•^ ^ ^ by placing a cipher on the left hand. 

10 2 4 The reason of this process will appear, if we 

512 perform the question thus : 5.12 = 6ji =fH' ^^^ 

.00144: Ans. Ans., the same as before. Hence we deduce the 
following 

185. In mnltiplication of decimals how do you point off the product? 
The reason for it 1 When the number of fi^rores in the product is not equal 
to the number of decimals in the multiplicand and multiplier, what most be 
doae f 



MULTIPLICATION OF DECIMALS. 187 

BuLE. — Multiply as in whole numbers^ and point off as many figures 
for decimals^ in ike product, as there are decimals in the multiplicand and 
muUiplier. 

If there he not so many figures in (he product as there are decimal 
places in the multiplicand and multiplier, supply the deficiency by prefix- 
ing ciphers. 

Note. — Td multiplj a decimal by 10, 100, 1000, &c., remove the deci- 
mal point as many places to the right as there are ciphers in the multiplier ; 
and if there be not places enough in the number, annex ciphers. Thus, 
1.25 X 10 = 12.5; and 1.7 X 100 = 170. 

Proof — The proof is the same as in multiplication of simple 
numbers. 

Examples for Pbactice, 

3. Multiply 18.07 by .007. Ans. .12649. 

4. Multiply 18.46 by 1.007. Ans. 18.58922. 
6. Multiply .00076 by .0015. Ans. .00000114. 

6. Multiply 11.37 by 100. Ans. 1137. 

7. Multiply 47.01 by .047. Ans. 2.20947. 

8. Multiply .0701 by .0067. Ans. .00046967. 

9. Multiply 47 by .47. 'Ans. 22.09. 

10. Multiply eighty-seven thousandths by fifteen millionths. 

Ans. .000001305. 

11. Multiply one hundred seven thousand, and fifteen ten 
thousandths by one hundred seven ten thousandths. 

Ans. 114490001605. 

12. Multiply ninety-seven ten thousandths by four hundred, 
and sixty-seven hundredths. Ans. 3.886499. 

13. Multiply ninety-six thousandths by ninety-six hundred 
thousandths. Ans. .00009216. 

14. Multiply one million by one millionth. Ans. 1. 

15. Multiply one hundred by fourteen ten thousandths. 

Ans. .14. 

16. Multiply one hundred one thousandths by ten thousand 
one hundred one hundred thousandths. Ans. .01020201. 

17. Multiply one thousand fifty, and seven ten thousandths by 
three hundred five hundred thousandths. Ans. 3.202502135. 

18. Multiply two million by seven tenths. Ans. 1400000. 

185. What is the rale for mnltiplication of decimals ? What is the proof) 
How do yon mtdtiply a decimal by 10, 100, 1000, &c. 1 
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19. Multiply four hundred, and four thousandths hy thirty, and 
three hundredths. Ans. 12012.12012. 

20. What cost 461b. of tea at $ 1.125 per pound ? 

Ans. $51.75. 

21. What cost 17.125 tons of hay at $ 18.875 per ton ? 

Ans. $323.234375. 

22. What ooBt 181b. of sugar at $ 0.125 per pound ? 

Ans. $ 2.25. 

23. What cost 875.25bu. of salt at $ 0.62 per bushel ? 

Ans. $232,655. 

DIVISION. 

18C. Ex. 1; Divide 45.625 by 12.6. Ans. 8.65. 

OPERATION. We divide ad in whold nui^bers, and 

1 o K\ A f{ a^ K f ^a ri since the divisor and quotient ire the two 

1 ^^ ) ^^'Y^ V^r^ ^ factors, which, being multiplied together, 

*^ ' produce the dividemi, we point off two 

^ " decimal figures in the quotient, to make the 

812 number in the two ^tors equal to the pro- 

7 5 duct or dividend. 

• The reason for pointing off will also be 

6 2 5 seen by performing the question with the 

6 2 5 decimals in the form of common fractions. 

, Thus, 45.625 = 45^ = ^^^, and 

12.5- 12^ = W. ¥fien,i^-^i^ 
--WV X ^« tt4m = W = 3^ = 3.65, Ans., as Wore. 

Ex. 2. Divide 175 by 2.5. Ans. .07» 

OPERATION. We divide as in whole numbers, and since we 

2.5 ) .1 7 5 ( .0 7 have but one figure in the quotient, we place a 

1 Y ^ 'Cipher before it, which removes it to the place 

. of hundredths, and thus makes the decimal 

places in the divisor and quotient equal to 

those of the dividend. 

The reason for prefixing the cipher will appear more obvious by 
solving the question with the decimals in the form of common fractions. 
Thus, .175 = ^yx, and 2.5 ^2^=^^, Then .^^ ^ H^ 
tWr X M == ^¥»r = dhr «= -07, Ans., as before. Hence the 
Kmowing 

186. In division of decimals how do you point off the qaotient? What 
if the reason for it 1 If the decimal places of the divisor and qootieDt an 
not eqaal to the dividend, what must be doti^ '\ 
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Rule. — Divide as in whole numbers, and point off as many decimals 
in the quotient as the decimals in the dividend exceed those of the divisor; 
hut if there are not as many, supply the deficiency by prefixing ciphers, 

NoTB 1. — When the decimal places in the diyisor exceed those in the 
dividend, make them equal by annexing ciphers to the divideB4, and the 
qaotient will be a whole nnmber. 

NoT« 2. — When there is a remainder olber diyiding the dividend, ciphers 
may be annexed, and the division continued, the ciphers thus annexed being 
regarded as decimals of the dividend; to indicate in any case that the division 
does not terminate, the sign plus (+) can be used. 

^OTB 3. — When a decimal nnmber is to be divided by 10, 100, 1000, &c., 
remove the decimal point as many places to the left as there are ciphers in 
the divisor, and if there be not figures enough in the nnmber, prefix ciphers. 
Thus 1.25 -8- 10 = .125 ; and 1.7 -MOO = .017. . 

Proof — The proof is the same as in division of simple 
numbers. 

Examples fob Practice. 

3. Divide 183.375 by 489. Ans. .875. 

4. Divide 67.8632 by 32.8. Ans. 2.069. 

5. Divide 67.56785 by .035. Ans. 1930.51. 

6. Divide .567891 by 8.2. Ans. .069255. 

7. Divide .1728 by 10. Ans. .01728. 

8. Divide 13.50192 by 1.38. Ans. 9.784. 

9. Divide 783.5 by 6.25. Ans. 125.36. 

10. Divide 983 by 6.6. Ans. 148.939+. 

11. Divide 172.8 by 1.2. ~ Ans.. 

12. Divide 1728 by .12.- Ans. 

13. Divide .1728 by .12. Ans. 

14. Divide 1.728 by 12. Ans. 

15. Divide 17.28 by 1.2. Ans. 

16. Divide 1728 by .0012. Ans. 

17. Divide .001728 by 12. Ans. 

18. Divide 116.31 by 1000. Ans. .11631. 

19. Divide one hundred forty-sevmi, and eight hundred 
twenty-eight thousandths by nine, and seven tenths. 

Ans. 15.24. 

20. Divide seventy-five, and sLicteen hundredths by five, and 
forty-two thousand eight hundred one hundred thousandths. . 

Ans. 13.846+. 

186. The rule for division of decimals'? Wh%A \a \Ki\ft X'V l^^^ft ^^ 
^Note 3 1 What is the proofs 
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21. Divide six hundred seventy-eight thousand seven hundred 
sixty-seven millionths, by three hundred twenty-eight thousandths. 

Ans. 2.069-4-. 
BEDUCTION. 

187i To reduce a common fraction to a decimal. 
£x. 1. Reduce f to a decimal. Ans. ^625. 

OPERATION. Since we cannot divide the nu- 

8 ) 5.0 ( 6 tenths. merator, 5, by 8, we reduce it to 

4 3 tenths by anne2ung a cipher, and 

then dividing, we obtain 6 tenths 

8)20(2 hundredths. »^^.a remainder of 2 tenths. Re- 

'^ 1 /« ^ ducing this remainder to hundredths 

^ by annexing a cipher, and dividing, 

o\ A n / K ±v. jxt_ "^^ obtain 2 hundredths and a re- 

8)40(5 thousandths, painder of 4 hundredths, which be- 

^ ing reduced to thousandths by an- 

Ans. .625. nexing a cipher, and then dividing 

Or thus : 8 ) 5.0 again, gives a quotient of 5 thou- 

- sandths. The sum of the several 

•" ^ ^ quotients, .625, is the answer. 

To prove that .625 is e^ual to f, we change it to the form of a com- 
mon fraction, by writing its denominator (Art. 176), and reduce it to 
•its lowest terms. Thus, ^^ = |, Ans. 

Rule. — Annex ciphers to the numerator, and divide iy the denomi- 
nator. Point off in the quotknt as many decimal places as there have 
been ciphers annexed. 

Examples fob Practice. 

2. Reduce f to a decimal. Ans. .75. 

3. Reduce |^ to a decimaL Ans. .875. 

4. What decimal fraction is equal to -^ ? Ans. .4376. 

5. Reduce ^ to a decimal. Ans. .235294-j-. 

6. Reduce ^U>dk dechnal. Ans. .363636+. 

7. Reduce ^ to a decimal. Ans. .416666-|-. 

Note. — In reducing a common fraction to a decimal, when the denomi- 
nator contains other prime factors than 2 and 5, there cannot be an exact 
division of the namerator ; but, on continning the division, some figure or 
figures of the quotient will be continually repeated. 

A decimal, of which there is a continual repetition of the same figure or 
figures, is -called an infinite or circulating decimal. 

The figures that repeat are called repetends. When the repetend is pre- 

1 87. How do you reduce a common fraction to a decimal ? How can you 
prove the answer correct ? The nile for reducing a common fraction to a 
decimal 7 
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ceded by another dedmal, the whole is called a mixed repetend, and the 
part not repeating is called the Jinite part. To mark a repetend, a dot (.) 
is placed over the first and last of the repeating figures. Thus, the answer 
to example sixth, .36, is a repetend ; and the answer to example seventh, 
.416, is a mixed repetend, of which the figure 6 is the repetend, and the 
figures 41 the finite part. 

To change an infinite . decimal to an equivalent common fraction, we 
lorite the repetend for the numerator, and as many nine* as thn repetend has 
jigares for the denominator. Thus, .36 = ff = ^ ; and the mixed repe- 
tend, ^16 = t^ = W^ = A. 

A decimal other than a repetend is changed to the form of a common frac- 
tion, siraply bif writing the denominator under the given numerator. (Att. 176.) 
Thus, .75 =^ = I; .005 = 3^ = ^. 

8. Redace .875 to a common fraction. 

9. Change .4375 to the form of a common fraction. 

10. Change .72 to a common fraction. Ans. ■^. 

11. Change .135 to a common fraction. Ans. -^j, 

12. What common fraction is equivalent to .23562 ? 

Ans. iiUi. 

13. Change .093 to an equivalent common fraction. 

Ans. /^. 

188. To reduce a denominate number to a decimal 
of a higher denomination. 

Ex. 1. Reduce 8s. 6d. 3farr to the decimal of a pound. 

Ans. .428125. 

OPERATION. We commence with the 3far., which we re- 
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3.0 duce to hundredths, by annexing two ciphers ; 

and then, to reduce these to the decimau of a 

6.7 5 penny, we divide by 4&r., since there will be 1 as 

Q Kp e% K f\ (\ many hundredths of a penny as of a farthing, 

g.O Z O O U ^^ ^^^:^^ 75^ Annexing this decimal to the 

.428125 ^^» ^^ divide by 12d., since there will be ^ as 

many shillings as pence ; and then the 8s. and 

this quotient by 20ti.,fflnce there wifi be ^ as many pounds as shillings, 

and obtain .4281 25£ for the answer. 

Rule. — Divide the lotoe^ denomination^ annexing ciphers if necessch 
ry, by that number which ivill reduce it to one of the next higher denomU 
nation. Then divide as before, and so continue dividing tUl the decimal 
is of the denominatian required. 

187. What is an infinite decimal? A repetend? A mixed repetend? 
How is an infinite decimal changed to the form of a common fraction ? — 
188. Th6 rale for reducing a denominate number to adQcim^VoC «»V^v^^^ 
denomination ? 
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NoTB. — The given denominate namber njay also be reduced to a fraction 
of the required denomination (Art. 170), and then thi9 fraction to a decimal 
(Art. 187). Thus, 28. 6d. == ^^ = ^ =? .125£. 

Examples for Practice. 

2. Eeduce 15s. 6d. to the fraction of a pound. Ans. .775. 

3. Reduqp 5c wt 2qr. 141b. to the decimal of a ton. 

Ans. 282. 

4. Reduce 3qr. 2 lib. to the decimal of a cwt Ans. .96. 

5. Reduce 6fur. 8rd. to the decimal of a mile. Ans. .775. 

6. Reduce 3R. 19p. 167fl. 72in. to the decimal of an acre. 

Ans. .872595+. 

189. To find the value of a decimal iu -wholq numbers 
of a lower denomination. 

Ex. 1. What is the value of .9875 of a pound ? Ans. 19g. 9d. 

oPEBATioi?. There wi]} be 20 times as many ten thonsandths of a 

•9875 shilling as of a pound ; therefore, we multiply the deci- 

Q mal, .9875, by 20, and reduce the improper fraction to 

a mixed number by pointing off four figures on the 

1 9.7 5 right, which is dividmg by its denominator, 10000. 

1 2 The figures on the left of the point are shillings, and 
n A A A A those on the right decimals of a shilling. The decimal 
9.0 .7500 we multiply by 12, and, pointing off as before, 

obtain 9d., which, taken with the 19s., gives 19s. 9d. for the answer. 

Rule. — MuUiply the decimal by that number tohich toiU reduce it to the 
next lower denomination^ and point off as in muitiplication of decimals. 

Then, multiply the decimal part of the product, and point off as before. 
Continue in like manner till the decimal is reduced to the denominations 
required. 

The several whole numbers of the successive products will be the 
answer* 

Examples for Practiob. 

2. What is the value of .628125 of a pound ? 

Ans. 12s. €|d. 

3. What is the value of .778125 of a ton ? 

Ans. 15cwt 2qr. 61b. 4oz« 

4. What is the value of .75 of an ell English ? 

Ans. 3qr. 3na. 

5. What is the value of .965625 of a mile ? 

Ans. 7fur. 29rd. 

189. What is the rule for Ending the yalue of a decimal in whole numbers 
nfn Inwer denomination 1 
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6. What is the value of .94375 of an acre? 

Ans. 8B. dip. 

7. What is the value of .815625 of a pound Troj ? 

Ans. 9oz. 15pwt 18gr. 

8. What is the value of .5555 of a pound apothecaries' weight? 

Ans. 65 53 09 19Hgr. 

lOSCELLANEOUS EXERCISES. 

1. What is the value of 15cwt 8qr. 141b. of coffee at $9.50 
per cwt ? Ans. $ 150.95^. 

2. What cost 17T. 18cwt. Iqr. 71b. of potash at $ 53.80 per 
ton ? Ans. $ 963.88+. 

3. What cost 37A. 3R. 16p. of land at $ 75.16 per acre ? 

Ans. $2844.80+. 

4. What cost 15yd. 3qr. 2na. of cloth at $ 3.75 per yard ? 

Ans. $59.53+. 

5. What cost 15 J cords of wood at $ 462 J per cord ? 

Ans. $71.10+. 

6. What cost the construction of 17m. 6fur. 36rd. of railroad " 
at $ 3765.60 per mile ? Ans. $ 67263.03+ 

7. What cost 27hhd. 21gal. of temperance wine at $ 15.37^ 
per hogshead ? Ans. $ 420.24+. 

8. What are the contents of a pile of wood, 18ft. 9in. long, 
4ft. 6in. wide, and 7ft. 3in. high ? Ans. 611fl;. 1242in. 

9. What are the contents of a board 12ft. 6in. long, and 2ft. 
9in. wide ? Ans. 34ft. '54in. 

10. Bought a cask of vinegar containing 25gal. 3qt. Ipt at 
$0.37 J per gallon ; what was the amount? Ans. $ 9.70+. 

11. Bought a farm containing 144A. 3R. 30p. at $ 97.62^ per 
acre ; what was the cost of the farm ? Ans. $ 14149.52+. 

42. Sold Joseph Pearson 3T. 18cwt. 211b. of salt hay at 
$ 9.37 J per ton. He having paid me $ 20.25, what remains 
due? Ans. $16.41+. 

13. If ^ of a cord of wood cost $ 5.50, what cost one cord? 
What cost 7£ cords ? Ans. $ 48.71+. 

14. K 4} yards of cloth cost $ 12f , what cost 17f yards ? 

Ans. $ 46.18+. 

15. The ship Constantine cost $ 35000 ; |^ of it was sold to 
Captain Sampson for $ 9000 ; i of the remainder to T. Lamb for 
$ 9200, and the balance to another person at a ^ro^t oC ^ ^^^ \ 
what was gained in the sale of the whole ahVp*^ Kw^. ^ VL^* 

17 
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PERCENTAGE. 

1M« Pebgentaoe and Per Cent, are terms derived from per 
centum^ meaning by the hundred. 

Percentage is an allowance, at a certain rate, by the hundred. 

The Rate per eentt is the rate of allowance by the hundred ; as 1 
per cent., or 1 hundredth. 

The Basis of percentage is the number on which the percent- 
age is reckoned. ^ 

Rates per cent being hundredths may be expressed in the 
same manner as hundredths in decunal fractions. Thus, 5 per 
cent is written .05 ; 25 per cent, .25, &c 

When the rate per cent is more than 100 per cent it is ex- 
pressed decimally as a mixed number. Thus, 103 per cent, 
equal to \%^, is written 1.03. 

When the rate per cent is less than 1 percent, or less than 
ime hundredth, it may be oflen conveniently expressed as a 
complex decimal (Art. 180, Note). Thus, i of 1 per cent may 
. be written .005, or .00^ ; 12^ per cent, .122, or .12^, &c. 

NoTB. — The sign Vo is often used, in business, instead of the words 
per cent. 

Examples. 

Write decimally 2 per cent; 3 per cent; 5 per centj 6 per 
cent; 7 per cent; 8 per cent; 10 per cent; 12 per cent; 
15 per cent ; 25 per cent ; 30 per cent ; 40 per cent. ; 50 per 
cent ; 60 per cent ; 75 per cent ; 100 per cent ; 105 per cent ; 
115 per cent ; 6 J per cent. ; 8f per cent ; 20^ per cent ; ^ of 
1 .per cent ? ^ of 1 per cent ; 4 of 1 P^ cent ; ^ of 1 per 
cent ; |- of 1 per cent 

I 191 • To find the percentage of any quantity. 

Ex. 1. Bought a house for $ 625, and sold it at 6 per cent 
advance ; what did I gain by the sale ? Ans. $ 37.50. 

190. From what are the terms percentage and per cent derived, and what 
the meaning ? Define percentage. How is the rate written when more than 
100 9 How when less than 11 If the per cent, is a fraction, or contains 
a fraction, what is the fraction, if ©xprewed d^m«\\^ ^ 



PEB0SMTA6E. 195 

opxBATioN. Since the rate is 6 per cent, or 

Sum, $ 6 2 5 yfrr * -^^f ^® moltiply the $ 625 

Bate per cent, .0 6 by the decimal expression .06, and 

tj . . ^orr K/\ point off as in multiplication c«f 

Per cent, or gam, $37.50 decimal fractiona. 

Bulk. — Multiply the given quantity or number by (he rate per cent,, 
[ expressed as a decimal, and point off the product as in muldpHcation of 
I decimcU fractions* (Art 185.) 

Note. — If the per cent, coptains a fraction that cannot be expressed 
in an exact decimal, or, if thus expressed, would reqoire several figures, it is 
more- convenient to multiply by it as a complex decimal 

Examples fob Practice. 

2. What is 2 per cent of $ 325 ? Ans. $ 6.50. ^ 

3. What is 5 per cent of $789 ? Ans. $39.45. v 

4. What is 6 per cent of $ 856.49 ? Ans. $ 51.389. v 

5. What is 7 J per cent of 765 tons ? Ans. 57.375 tons. / 

6. What is 9^ per cent of $ 5000 ? Ans. $ 490. 

7. What is J per cent of $ 1728 ? Ans. $ 15.12. 

8. What is 4^ per cent of 587 yards ? Ans. 26.415 yards. 

9. I lost 10 per cent of $ 975 ; how much have I remain- 
ing? "* Ans. $877.50. 

10. Sent to Liverpool 5000 bushels of wheat, which cost me 
$ 1.^5 per bushel ; but 25 per cent, of the wheat was thrown 
overbo£U*d in a storm, and the remainder was sold at $^ per 
bushel ; what was gained on the wheat ? Ans. $ 1250. 

11. T. Page received a legacy of $8000; he gave 19 per 
cent, of it to his wife, 37 per cent, of the remainder to his sons, 
and $ 2000 to his daughters ; what sum had he remaining ? 

Ans. $ 2082.40. 

12. My tailor informs me it will take 10 square yards of 
cloth to make me a full suit of clothes. The cloth J am about 
to purchase is If yards wide, and on sponging it will shrink 5 
per cent, in width and 5 per cent, in length. How many yards 
of the above cloth must I purchase for my " new suit " ? 

Ans. 6yd. Iqr. l//i^na. 

13. A man having $ 10000, lost 15 per cent of it in specula- 
tion ; what sum had he remaining ? Ans. $ 8500. 

191. Explain the operation for finding the p«ic«)Ti\)a.^<b ol «k^ qjqmbJoS?!* 
The reason hr the process ? The rule 1 
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SIMPLE INTEREST. 

192* Interest is an allowance made for the use of moneys or 
for value received. 

The Rate per cent is the sum paid for the use of $ 100, 100 
cents, 100 £, &c., for any given time, but usually for one year. 

The Principal is the sum on which the interest is computed. 

The Amount is the interest and principal added together. 

Legal Interest is the rate per cent established by law. 

Usury is a higher rate per cent than is allowed by law. 

The legal rate per cent, varies in the different States and in 
different countries. 

In Maine, New Hampshire, Vermont, Massachusetts, Rhode 
Island, Connecticut, New Jersey, Pennsylvania, Delaware, Mary- 
land, Virginia, North Carolina, Tennessee, Kentucky, Ohio, 
Indiana, lUinois, Iowa, Missouri, Arkansas, Mississippi, Flor- 
ida, District of Columbia, and on debts or judgments in favor of 
the United States, it is 6 per cent 

In New York, Michigan, Wisconsin, Minnesota, Georgia, and 
South Carolina, it is 7 per cent 

In Alabama and Texas, it is 8 per cent 

In California, it is 10 per cent. 

In Louisiana, it is 5 per cent 

In Canada, Nova Scotia, and Ireland, it is 6 per cent 

In England and France, it is 5 per cent 

Note. — The legal rate, af above, in some of the States, is only that 
which the law allows, when no particalar rate is mentioned. By special 
agreement between parties, in Ohio, Indiana, Michigan, Blinois, Iowa, and 
Arkansas, interest can be taken as high as 10 per cent.; in Florida and 
Louisiana, as high as 8 per cent; in Texas and Wisconsin, as high as 12 
per cent. ; and in California, any per cent. In New Jersey, bv a special 
law, 7 per cent, may be taken in the city of Paterson, and in the counties 
of Essex, Hudson, and Bergen. 

193. To find the interest of $ 1 at 6 per cent, for any 
given time. 

Since the interest of $ 1 is fi rents, or ^g^y of thf? principal, for 
' "^ear, or 12 months, for 1 month it will be ^ of C centi;, or ^ 

"•-l IB interest ? What is rare per cent ? What is the principal T 

*mnant? What is h^-^n] inttrest ? What Is usury? What i* 

— "* in theriiffeteiit States'^ Jn Canada, iJJova Sscotia, iBd 
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cent, equal tQ 5 mills, or 2^ of the principal ; and for 2 months^ 
twice 5 mills, or 1 cent, or y^ of the principaL 

Since the interest for 1 month, or 30 days, is 5 mills, the interest 
for 6 days, or ^ of 30 days, will be 1 mill, or ^jf^^ of the principal. 

Since 1 day, 2 days, &c, are |, f , Ac, of 6 days, the interest 
for any number of days less than 6 will be as many sixths of a 
mill, or six thousandths of the principal, as there are days. 

Also, since the interest for 2 months is 1 cent, or y^ of the 
principal, for 100 times 2 months, or 200 months, or 16 years 
8 mo., it will be 100 cents, or equal to the whole principaL 
Hence, the 

TABLE. 

Interest of $ 1, at 6 per cent. 
For 12 mo. = 1 yr. is $ 0.06, ^qual ^^ of the principaL 
« 2mo.= i yr. « 0.01, " t*if " 
** 1 mo. = tV yr. « 0.005, " ^Ary " 
« 6da. = i mo. « 0.001, « y^ « 
«• 1 da. = ^ « « O.OOOJ, « ^^ « 

ALSO, 

For 200 mo. =16 yr. 8 mo. is $ 1.00, equal the whole principaL 

« 100 mo. = 8 yr. 4 mo. « 0.50, « ^ of the « 

« 66|mo. = 5 yr. 6§mo. « 0.33^, « | « " 

« 50 mo. = 4 yr. 2 mo. " 0.25, « | « « 

« 40 mo. = 3 yr. 4 mo. « 0.20, « | « ^ 

« 33imo. = 2 yr. 9imo. « 0.1 6§, « | " " 

« 25 mo. = 2 yr. 1 mo. « 0.125, « | " " 

« 20 mo. = 1 yr. 8 mo. " 0.10, « ^ " " 

« 16| mo. = 1 yr. 4f mo. ^ 0.08^, ** tV " " 

« 10 mo. = 4 yr. « 0.05, ^ 5^ ** " 

« 6f mo. = I yr. « 0.03^, " gV " " 

** 5 mo. = ^ yr. . « 0.025, « ^ « « 

« 4 mo. = i yr. « 0.02, " -5^7 « •* 

Ex. 1. What is the interest of $ 1 for 2yr. 7mo. 20da. ? 

Ans. $0,158^. 

FIRST OPERATION. Thc interest for 2 years will be 

Interest for 2y. s» .1 2 twice as much as for 1 year, or 12 

*' " 7mo. = .035 cents ; and since the interest for 2 

u u 20da. = .003^ months is 1 cent, for 7 months it 

' *. ? will be 3 J cents. And as the in- 

Ans. $0,15 8^ terest for 6 days is 1 mill, for 20 
days it will be 3)- mills. Adding 
the several sums, we have $ 0.1 58 J for the answer. 

193. Explain the operatioii. 
17* 
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■BOOVD OPSBATIOSr. 

Principal, $1.0 

I of the prin., .12 5 Int. for 2yr. Ima 

^ of the prin., .0 8 3 j ^ Int for 6mo. 20da. 

$ 0.1 5 8 J Int. for 2yr. 7mo. 20da. 

The tune, 2^. 7ma 20da., is equal to 2y. Imo. «|- 6mo. 20da. Now, 
rince the interest on any sum, at 6 per cent., in 200 months equals the 
principal, for 2y. Imo., or ^ of 200 months, it will equak^ of the prin- 
cipal. We, therefore, take 1 of the principal, $ 1.00, equal 12 cents 
and 5 mills, as the interest for 2y. Imo. The balance of time, 6mo. 
20da., or 6| mo., being X of 200 months, we take ^ of the principal, 
equal 3 cents and S^ muls as the interest for 6mo. 20da. We add the 
interest for the parts of the whole time, and obtain, as by first opera- 
tion, $ 0.158^^, as the whole interest. 

BuLE 1. — Reckon 6 cents for every yeas, 1 cent for every two 
MONTHS, 5 mills for the odd month, 1 mill for every 6 days; and for 
any number of days less than 5tr, as many sixths of a miU as there are 
days. Or, 

Reduce the years and months to months, and call half the number of 
months cents, and one sixth the number of days mMs, Or, 

Rule 2* — Take such fractional part or parts of the principal as the 
number expressing the time is of 200 months. 

Examples fob Practice. 

2. What is the interest of $ 1 for ly. 4mo. 6da. ? 

Ans. $0.081., 

3. What is the interest of $ 1 for ly. 9mo. 12da. ? 

Ans. $0,107, 

4. What is the interest of $ 1 for 3y. 8mo. 19da. ? 

Ans. $0,223^. 

5. What is the interest of $ 1 for 2y. Imo 20da.*? 

Ans. $0.128J. 

6. What is the interest of $ 1 for 7y. 15da. ? 

Ans. $0.422 J. 

7. What is the interest of $ 1 for 3mo. 28d. ? 

Ans. $ 0.019f . 

8. What is the interest of $ 1 for 4y. 2mo. 5da.? 

Ans. $0,250^. 

9. What is the interest of $ 1 for 4mo. 3da. ? Ans. $ 0.020^. 

iP5. Explain the second operatiOTk. TbA{a«Xro\<b'\ TVa ^K^nd rale ? 
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194* To find the interest of any sum at 6 per cent, for 
any given time. 

Ex. 1. What is the mterest of $926 for 3y. lima ISda.? 
What is the amount ? 

Ans. Interest, $ 219.925 ; Amount, $ 1145.925. 

OPERATIOH. • 

Principal, $ 9 2 6 

Interest of $ 1, .2 3 7A 

We find the interest of $ 1 for the 

6 4 8 2 given time to be $ 0.2374. (Art 193.) 

2 7 7 8 Kow, since the interest otS 1 is $ 0.237^, 

18 5 2 the interestf'of $ 926 will be 926 times u 

^ g 3 much ; therefore we multiply them to- 
gether. To find the amount, we add the 



Interest, $ 21 9.9 2 5 principal to the interest 
Principal, 926 

Amount, $ 1 1 4 5.9 2 5 

Rule. — Find (he interest of %l for the given time ; then muUiply the 
principal by the number denoting this interest^ and point off as in muldpU- 
cation of decimal fractions. (Art 185.) 

To find the amount, add the principal to the interest. 

Note. — If the interest of $ 1 con talus a common fraction, the fraction 
may be reduced to a decimal, if more convenient. The interest may also be 
multiplied by the number denoting the principal, when it is preferred. 

Examples for Practice. 

2. What is the interest of $ 197 for 1 year? Ans. $ 11.82. 

3. What is the interest of $ 1728 for 3 years ? Ans. $ 311.04. 

4. What is the interest of $ 69 for 2 years ? Ans. $ 8.28. 

5. What is the interest of $ 1728 for 1 year, 6 months? 

Ans. $ 155.52. 

6. What is the mterest of $ 16.87 for 1 year, 8 months ? 

Ans. $1,687. 

7. Required the interest of $ 118.15 for 2 years, 6 months. 

Ans. 17.722. 

8. Required the interest of $97.16 for 1 year, 5 months. 

Ans. $ 8.258. 

9. Required the interest of $789.87 for 1 year, 11 months. 

Ans. $ 90.835. 

194. Explain Ae operation for finding the interest on any sum of money 
at 6 per cent for any given time. The rule % Ho'w do 'joxjl ^dl^ ^^ «xftssvc>x\ 
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10. Required the amount of $ 978.18 for 2 years, 3 months. 

Ans. $1110.234. 

11. Bequired the amount of $ 87.96 for 1 month. 

Ans. $88,399. 

12. Required the amount of $ 81.81 for 8 years, 4 months. 

Ans. $ 122.715. 

13. Required the amount of $ 0.87 for 7 years, 3 months. 

Ans. $ 1.248. 

14. What is the interest of $ 1.71 for 2 years, 2 days ? 

Ans. $0,205. 

15. Required the interest of $ 100 for 8 years, 4 months, 1 
day. Ans. $50,016. 

16. Required the interest of $ 3.05 for 2* months, and 2 days. 

Ans. $0,031. 

17. What is the interest of $ 761.75 for 1 year, 2 months, 18 
days? Ans. $55,607. 

18. What is the interest of $ 1728.19 for 1 year, 5 months, 
10 days ? Ans. $ 149.776. 

19. What is the interest of $88.96 for 1 year, 4 months, 6 
days ? Ans. $ 7.205. 

20. What is the interest of $ 107.50 for 1 month, 29 days ? 

Ans. $ 1.057. 

195. To find the interest of any sum at any rate per 
cent, for any given time. 

Ex. 1. What is the interest of $ 26.25 for 2 years, 4 months, 
at 7 per cent ? Ans. $ 4.2875. 

OFBRATION. 

Principal, $2 6.2 5 

Interest of $ 1 at 6 per cent., .1 4 We find the interest 

on the given sum at 6 

10 5 per cent., and then add 

2 6 2 5 tG this interest 4 of it- 

self, the part aenoted 

Interest at 6 per cent, $ 3.6 7 5 by the excess of the rate 

i of interest at 6 per cent, .6125 above 6 per cent 

Interest at 7 per cent, $ 4.2 8 7 5 



195. Explain the operation for finding the interest on any sum at any rate 
percent 
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Rule. — Find the interest of the given sum al 6 per cent, and then 
add to this interest, or subtract frufin it, such a part of itself as the gioen 
rate is greater or less than 6 per cent. Or, 

Take such a part of the interest at 6 per cent, <u the given rate is of 

6 per cent. 

NoTB. — }^ of the interest at 6 per cent, will be (hat at 1 per cent. ; f , that 
at 6 per cent ; |, that at 7 per cent.; twice the interest at 6 per cent., that at 
12 per cent., etc. 

E^CAMFLES FOB PRACTICE. 

1. What is the interest o[ $ 144 for one year at 7 per cent. ? 

Ans. $ 10.08. 

2.*What is the interest of $ 850 for 1 year, 7 months, 18 days, 
at 7 per cent ? Ans. $ 97.18. 

8. What is the interest of $865.75 for 3 years, 9 months, 24 
days, at 7 per cent ? Ans. $ 231.299. 

4. What is the interest of $ 960.18 for 1 year, 2 months, at 

7 per cent ? Ans. $ 78.414. 

5. What is the interest of $ 1728.19 for 3 years, 8 months, 
10 days, at 7 per cent ? Ans. $ 446.929. 

6. What is the interest of $ 17.90 for 8 months, 4 days, at 7 
per cent. ? Ans. $ 0.849. 

7. What is the interest of $1165.50 for 5 years, 3 months, 
9 days, at 7 per cent ? Aa:. $ 430.36. 

8. What is the interest of $ 1237.90 for 1 year, 7 months, 8 
days, at 7 per cent ? Ans. $ 137.922. 

9. What is the interest of $ 156.80 for 3 years and 3 days, 
at 3 per cent ? Ans. $ 14.151. 

10. What is the interest of $ 579.75 for 1 year, 2 months, 2 
days, at 5 per cent ? Ans. $ 33.979. 

11. What is the interest of $ 7671.09 for 2 years, 8 months, 
6 days, at 8 per cent ? Ans. $ 1645.02. 

12. What is the interest of $ 943.11 for 1 month, 29 days, at 
9 per cent ? Ans. $ 13.91. 

13. What is the interest of $ 975.06 for 2 years, 7 months, 9 
days, at 8^ per cent ? Ans. $ 209.82. 

14. What is the amount of $1000 for 3 years, 3 months, 29 
days, at 5^ per cent ? Ans. $ 1183.18. 

15. What is the interest of $765 for 2 years, 9 months, at 1 
per cent ? Ans: $ 21.037. 

16. What is the interest of $979.15 for 3 years, 2 months, 4 
days, at i2J per cent? 1^^, ^^'^^S^'w* 
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196. Second method of finding the interest of any sum, 
at any rate per cent., for any time. 

^x. 1. What is the interest of $ 26.25 for 3 years, 5 months, 
and 15 days, at 8 per cent. ? Ans. $ 7.262. 

Having found the inter* 
est for 1 year and then for 
3 years, the interest for 5 
months is obtained by first 
taking J of 1 year's inter- 
est, for 4 months, and then 
\ of this last interest, for 
1 month. 

And since 15 days are ^ 
of 1 month, we take ^ of 1 
month's interest for the in- 
terest of 15 days, and add 
the several sums for the 
answer. 



OPERATION. 

Principal, 
Rate per cent., 

Interest for 1 year, 

Int for 3 years, 
Int. for 4mo., ^ of ly., 
Int for Imo., ^ of 4mo., 
Int for 15da., ^ of Imo., 

Int for 3y. 5mo. ISda., $7.2 6 2 5 



$2 6.2 5 

.0 8 

2.1 
3 

6.3 
.7 000 
.175 
.0 875 



Rule. — Hrst find the interest for one year "by multiplying the prin- 
cipal by the rcUe per cent. ; and for iux) or more years multiply this 
product by the number of years. 

Find the interest for months by taking the most convenient fractional 
part or parts ofoum year's interest. 

Find the interest for days by taking the most convenient fractional part 
or parts o/*onb month's interest 

Note. — Many practical men prefer this method of casting interest to 
any other, but in most questions it is not so expeditious as tm preceding. 
The pupil may be required to solve questions by both methods. 



Examples for Pbactige. 

2. What is the interest of $ 1775 for 7 years? 

Ans. $ 745.50. 

3. What is the interest of $ 987 for 3 years, 6 months ? 

Ans. $207.27. 

4. Required the interest of $ 69.17 for 4 years, 9 months. 

Ans. $ 19.713. 

5. Required the interest of $ 96.87 for 10 years, 7 months, 15 
days. Ans. $ 61.754. 

106. Explain the operation for finding the interest of any sum, at any rate 
ver cent., tor anj time. What ia the rule '\ 
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6. Required the 'interest of $1.95 for 15 years, 11 months, 
20 days. Ans. $ 1.868. 

7. Required the interest of $ 1789 for 20 years, 1 month, 
25 days. Ans. $ 2163.199. 

8. Required the interest of $ 666.66 for 6 years, 10 months, 
13 days. Ans. $ 274.775. 

9. What is the amount of $ 98.50 for 5 years, 8 months ? 

Ans. $131.99. 

10. What is the amount of $ 168.13 for 8 years, 5 months, 3 
days? Ans. $253,119. 

11. What is the amount of $75.75 for 4 years, 2 months, 27 
days? Ans. $95,028. 

12. Required the amount of $ 675.50 for 30 years, 3 months, 
23 days. Ans. $ 1904121. 

197. To find the interest on pounds, shillings, pence, 
and farthings, at any rate per cent., for any time. 

Ex. 1. What is the interest of 25£ 28. 6d. for 2 years, 6 
months, at 6 per cent ? Ans. 3£ 15d. 5d. 2far. 

OPERATION. We reduce the 2s. 6d. to the 

25£ 2s. 6d. = 2 5.1 2 5 £ decimal of a pound (Art. 188), 

Interest of 1£ .1 5 and, annexing it to the pounds, 

multiply this principal hy the in- 

12 5 6 2 5 terest of l£ for the given time. 

2 512 5 The product is in pounds and the 

decimal of a pound, which we 

0.7 6 8 7 5 £ =■ reduce to shilGngs, pence, and 

3£ 15s. 4d. 2far. farthings. (Art 189.) 

KuLE. — Eeduce the shiUingSj pencey and farthings to the decimal of a 
pound, and annex it to the pounds; then proceed as in United States 
money, and reduce the decimal in the result to a compound number. 

Examples fob Pbactice. 

2. What is the interest of 26£ 10s. for 2 years, 4 months, 
at 5 per cent. ? Ans. 3£ Is. lOd. 

3. What is the interest of 42£ 18s. for 1 year, 9 months, 25 
days, at 6 per cent? Ans. 4£ 13s. 7fd. 

4. What is the interest of 94£ 12s. 6d. for 4 years, 6 months, 
7 days, at 8 per cent ? Ans. 34£ 4s. 2f . 

197. How do you find the interest on pounds, shillings, i^nce^ and fax. 
tlungs? Repeat the rule. 
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lilSCELLANEOUS EXERCISES. 

1. What is the interest of $ 172.50 from Sept 25, 1850, to 
July 9, 1852 ? Ans. $ 18.515. 

2. What is the interest of $ 169.75 from Dec 10, 1848, to 
May 5, 1851 ? Ans. $ 24.472. 

3. What is the interest of $ 17.18 from July 29, 1847, to 
Sept. 1, 1851 ? Ans. $ 4.214. 

4. What is the interest of $ 67.07 from April 7, 1849, to 
Dec 11, 1851 ? Ans. $ 10.775. 

5. Required the interest of $ 117.75 from Jan. 7, 1849, to 
Dec 19, 1851. - ^ Ans. $ 20.841. 

6. Required the interest of $847.15 from Oct 9, 1849, to 
Jan. 11, 1853.- Ans. $ 165.476. 

7. Required the interest of $7.18 from March 1, 1851, to 
Feb. 11, 1852. Ans. $0,406. 

8. What is the interest of $976.18 from May 29, 1852, to 
Nov. 25, 1855 ? Ans. $ 204.347. 

9. I have John Smith's note for $ 144, dated July 25, 1849 ; 
what is due March 9, 18i2 ? Ans. $ 166.656. 

10. Greorge Cogswell has two notes against J. Doe ; the first 
is for $ 375.83, and is dated Jan. 19, 1850 ; the other is for 
$ 76.19, dated April 23, 1851 ; what is the amount <^ both notes 
Jan. 1, 1852 ? Ans. $499,141. 

11. What is the interest o£ $ 68.19, at 7 per cent, from June 
5, 1850, to Jime 11, 1851 ? Ans. $ 4852. 

12. Required the amount of $79.15 from Feb. 17, 1849, to 
Dec 30, 1852, at 7^ per cent Ans. $ 102.119. 

13. What is the amount of $89.96 from June 19, 1850, to 
Dec 9, 1851, at 8^ per cent ? Ans. $ 100.886. 

14. A. Atwood has J. Smith's note for $325, dated June 5^ 
1849 ; what is due, at 7J per cent, July 4, 185l ? 

Ans. $874,022. 

15. J. Ayer has D. How's note for $ 1728, dated Dec 29, 
1849 ; what is the amount Oct 9, 1852, at 9 per cent ? 

Ans. $2160. 

16. What is the interest of $976.18 from Jan. 29, 1851, to 
July 4, 1852, at 12 per cent ? Ans. $ 167.577. 

17. What is the amount of $ 175.08 fix)m May 7, 1851, to 
Sept 25, 1853, at 7 per cent ? Ans. $ 204.289. 

18. What is the amount of $160 from Dec 11, 1853, to 
Sept 9, 1854, at 7 per cent.? Ans. $ 168.337. 
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198. A Promissory Note) or note of hand, is an engagement, in 
writing, to pay a specified sum, either to a person named in the 
note, or to his order, or to the bearer. 

A Joint Note is one signed by two or more persons, who to- 
gether are holden for its payment 

A Joint and Seyeral Note is one signed by two or more persons, 
who separately and together are holden for its payment 

A Negotiable Note is one so made that it can be sold or trans- 
ferred from one person to another. 

The Maker or Drawer of a note is the person who signs it 

The Payee, Promisee, or Holder is the person to whom it is to 

be paid. 

The Indorser of a note is the person who writes his name upon 
its back to transfer it, or as guaranty of its payment 
The Faee of a note is the sum for which it is given.' 
Partial Payments or part payments of a note or other obligation, 
being receipted for by an entry on the back of the obligation, are 
called BidorsemenU. 

Merchants' Rule. 

199. When settlement is made within one year, merchants 
usually compute by the following 

Rule. — Find the amount of the principal from the time it became due 
until the time of payment. Then find the amount of each indorsement 
from the time it was paid until settlement, and subtract their sutn from 
the amount of the principal, 

KoTB. — This is the eommon nde in Vermont for any time. 

Ex. 1. $ 1234 Boston, Jan. 1, 1853. 

For vaivs received, I promise to pay John Smith, or order, on 
demand, me thousand two hvndred thirty-four daUars, vnth 
interest. John T, Jones, 

Indorsements: — March 1, 1853, received ninety-eight dollars. 
June 7, 1853, received five hundred dollars. Sept. 25, 1858, received 
two hundred ninety dollars. Dec. 8, 1853, received one hundred 
dollars. 

What remains due at the time of payment, Jan. 1, 1854? 

Ans. % 293.12. 

198. What is a note ? A negotiable note ? A joint note 1 Who is the 
maker of a note? Who the payee 1 Who the indorser? What are par- 
tial payments? — 199. Whai is the rale for computing the interest when 
there are partial payments, and settLemeat is xqaAa ^*\\]bUL ou^ ^«»x^ 
18 
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OPBRATIOV. 

Principal, $1234.00 

Int. from Jan. 1, 1858, to Jan. 1, 1854 (ly.), . . . 74.04 

Amount, 1808.04 

First payment, March 1, 1853, . . . . $ 98.00 

Int. from March 1, 1853, to Jan. 1, 1854 (lOmo.), . 4.90 

Second payment, June 7, 1853, 600.00 

Int. from June 7, 1853, to Jan. 1, 1854 (6mo. 24da.), 1 7.00 
Third payment, Sept. 25, 1853, .... 290.00 
Int. from Sept. 25, 1863, to Jan. 1, 1854 (8mo. 6da.). 4.64 
Fourth payment, Dec. 8, 1853, . . . .100.00 
Int. from Dec. 8, 1853, to Jan. 1, 1854 (23da.), . .88 

Amount of payments to be deducted, .... $ 1014.92 

Balance remains due Jan. 1, 1854, $293.12 



2. $ 987.75. Trenton, Jan. 11, 1852. 

For vcdm received, we jointly and severally promise to pay 
James Dayton, or order, on demand, two months from date, nine 
hundred eighty-seven doUars seventy-Jive cents, with interest after 
two months. John T, Johnson. 

Attest, Isaiah Webster. ' Samtiel Jones. 

Indorsements : — May 1, 1 862, received three hundred dollars. June 
6, 1852, received four hundred dollars. Sept 25, 1852, received one 
hundred and fifty dollars. 

What is due Dec. 13, 1852 ? Ana. $ 156.94 



3. $800. Indianapolis, July 4, 1852. 

For value received, I promise to pay Leonard Johnson^ or order, 
on demand, eight hundred dollars, ttnth interest. 

Attest, Charles True. Samuel Neverpc^. 

Indorsements: — Aug. 10, 1852, received one hundred forty-four 
dollars. Nov. 1, 1852, received ninety dollars. Jan. 1, 1853, re- 
ceived four hundred dollars. March 4, 1863, received one hundred 
dollars. 

What remains due June 1, 1853 ? Ans. $ 88.02. 

United States Rule. 

200. The United States courts, and most of the courts of the 
several States, adopt the following 

_ S 

199. How do you expVom thA o^ration ? 
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Rule. — Compute the interest on the principal to the time when the 
first payment loas made, which equals, or exceeds, either alone or with pre- 
ceding payments, the interest then due. 

Add that interest to the principal, and from the amount subtract the 
payment or payments thus far made. 

The remainder will forth a new principal; on which compute the in^ 
ierest, proceeding as before. 

NoTB 1. — This rale is on the principle, that neither interest nor pay- 
ment should draw interest 

Note 2. — In New Hampshire the State Courts allow interest on "an- 
nnal '' interest, in the nature of damages for its detention, from the time it 
becomes due till paid. 

Ex. 1. $365.50. Wilmington, Jan. 1, 1852. 

For value received, I promise to pay to John Dow, or order, on 
demand, three hundred sixty-Jive doUars fifty cents, with interest. 
Attest, Samuel Webster. John Smith. 

Indorsements : — June 10, 1 852, received fifty dollarB. Dec. 8, 1852, 
received thirty dollars. Sept. 25, 1853, received oxty dollars. July 
4, 1854, received ninety dollars. Aus. 1, 1855, received ten dollars. 
Dec. 2, 1856, received one hundred dollars. 

What remains due Jan. 7, 1857 ? Ans. $ 92.53. 

OFERATION. 

Principal carrying interest firom Jan. 1, 1852, to June 10, 

1852, $365.50 

Interest fix)m Jan. 1, 1852, to June 10, 1852 (5mo. 9da.), 9.68 

Amount, 375.18 

First payment, June 10, 1852, 50.00 

Balance for new principal, 825.18 

Interest from June 10, 1852, to Dec. 8, 1852 (5mo. 28da.), 9.64 

Amount, . 334.82 

Second payment, Dec. 8, 1852, 30.00 

Balance for new principal, 304.82 

Int. for Dec. 8, 1852, to Sept. 25, 1853 (;9mo. 17 days), . 14.58 

Amount, 319.40 

Third payment, Sept 25, 1853, 60.00 

Balance for new principal, 259.40 

Interest from Sept. 25, 1853, "to July 4, 1854 (9mo. 9 days), 12.06 

Amount, 271.46 

200. What is the rule generally adopted by the several States for comput- 
ing the interest on notes and bonds, when partial payments have been 
made. 
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Amount brought up, $271.46 
Fourth payment, July 4, 1854, - 90.00 

Balance for new principal, 181.46 

Interest from July 4, 1854, to Aug. 1, 1855 (12mo. 27 days), 1 1.70 

Interest from Aug. 1, 1855, to Dec. 2, 1855 (4mo. 1 day), . 3.66 

Amount, 196.82 

Fifth payment, Aug. 1, 1855 (a sum less than the 

interest), $10.00 

Sixth payment, Dec. 2, 1855 (a sum greater than 

the mterest, 100.00 

110.00 

Balance for new principal, 86.82 

Interest fix>m Dec. 2, 1855, to Jan. 7, 1857 (ISmo. 6 days), 5.71 

Remainsdue Jan. 7, 1857, $92.53 

2. $ 1666. Philadelphia, June 5, 1848. 

For value received^ I promise to pay J. B. LippincoU 4" Cb., or 
order, on demand, withotU defalcation, one thousand six hundred 
"sixty-six dollars, with interest John J. SheUmberger. 

Attest, T. Webster. 

Indorsements : — July 4, 1849, received one hundred dollars. Jan. 1. 
1850, received ten dollars. July 4, 1850, received fifleen dollars. 
Jan. 1, 1851, received five hundred dollars. Feb. 7, 1852, received six 
hundred and fifty-six dollars. 

What is due Jan. 1, 1853 ? Ans. $ 767.08. 

3. $960. ^ Detroit, Oct. 23, 1850. 

On demand, I promise to pay to S. S. St, John, or order, nine 
hundred sixty dollars, for value received, with interest at seven 
per cent. John Q. Smith. 

Attest, K F. Wilcox. 

Indorsements: — Sept. 25, 1851, received one hundred forty dol- 
lars. July 7, 1852, received eighty dollars. Dec. 9, 1852, received 
seventy dollars. Nov. 8, 1853, received one hundred dollars. 

What is due Oct 23, 1854? Ans. % 807.76. 

4 $ 1000. New York, Jan. 1, 1849. 

Two months after date I promise to pay to S. Durand, or 

200. Explain the operation. 
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ord&r, one thousand dollars, far value received^ with interest after, 
at seven per cent. Paul Sampson, Jr. 

Indorsements : — March 1, 1850, received one hundred dollars. 
Sept. 25, 1851, received two hundred dollars. 'Oct. 9, 1852, received 
one hundred fifty dollars. July 4, 1853, received twenty dollars. 
Oct 9, 1853, received three hundred dollars. 

What is due Dec 1, 1854 ? Ans. $ 567.49. 

Connecticut Rule. 

201 1 The rule established by the Supreme Court of the State 
of Connecticut. 

Compute the interest to the time of (he first paymerd ; if that he one year 
or more from the time the interest commenced, add it to the principal, and 
deduct the payment from the sum total. If there he after payments made, 
compute the interest "on the balance due to the next payment, and then 
deduct the payment as above ; and in like manner from one payment to 
another, till all the payments are absorbed; provided the time between one 
payment and another be one year or more. 

But if any payments be made before one yearns interest hath accrued, 
then compute the interest on the principal sum due on the obligcUion Jbr 
one year,* add it to the principal, and compute the interest on the sum 
paid from the time it was paid up to the end of the year; add U to the sum 
paid, and deduct that sum from the principal and interest added together. 

If any payments be made of a less sum than the interest arisen at the 
time of such payment^ no interest is to be computed, but only on the prin- 
cipal sum for any period. 



Ex. 1. $500. Bartford, July 1, 1854. 

Far value received, I promise to pay J. Dow, or order, on 
demand^ five hundred doUars, with interest. D. P. Pa^ge. 

Indorsements : — Sept. 1, 1855, received one hundred dollars, ^pril 
1, 1856, received one hundred forty-four dollars. Jan. 1, 1857, received 
ninety dollars, fifty cents. Dec. 1, 1858, received one hundred sixty-* 
eight dollars, five cents. 

What is due Oct. 1, 1859 ? Ans. % 92.40. 

* If a year extends beyond the time when the note becomes due, find the 
amount of the remaining principal to the time of sdtlement; find also the 
amount of the indorsement or indorsements, if any, from the time they were 
paid to the time of settlement, and subtract their sum from the amount of 
the principal. 

201. What is the Connecdcut, t\j\^'\ 
18* 
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ANNUAL INTEREST. 



0O!3. When no payments have been made on a note, interest is 
sometimes allol^ed on the annual interest from the time it becomes 
due, in the nature of damages for its detention. The state courts 
of New Hampshire sanction the following 

Rule. — Find the Merest on the principal for the whole time, and 
the interest on each year's interest from the time it may be due until 
paid. The sum of these interests wiU be the annual interest. 

Ex. 1. Required the annual interest of $ 51)0 for 3 years, 6 
months, and 12 days. Ans. $114.28. 

OPE5ATION. 

Int. on $ 500, for 3 yr. 6 mo. 12 da. $ 106.00 

" « $30, " 2yr. 6mo. 12da.) = inton$30,) 
« « $ 30, « 1 yr. 6 mo. 12 da. y for 4 yr. 7 mo. f- 8.28 

« " $30, « 6 mo. 12 da.) 6 da. ) — 

Annual interest, $ 1 1 4.28 

PROBLEMS IN INTEREST. 
S03f A Problem is a question proposed for solution. 

In interest, five terms have been mentioned ; namely, the In- 
terest, Amount, Rate per cent. Time, and Principal. These 
involve five problems : I. To find the interest ; II. To find the 
amount ; III. To find the rate per cent. ; IV. To find the time ; 
V. To find the principal. 

Problems I. and 11. have already been examined (Art. 194). 
204, Problem HI. To find the rate per cent., the 
principal, interest, 'and time being given. 

Ex. 1. The interest of $300 for 2 years is $48 ; what is the 
rate per cent. ? Ans. 8 per cent 

OPERATION. Since the interest of $ 1 at 1 per 

$ 3 cent for 2 years is 2 cents, the in- 

.0 2 terest of $300 will be 300 times 

1 ft ( 8 per cent per cent, $ 48 will be as ma^jy per 
^Q*0 cent as $ 6 is contained times in 

$ 48, or 8 per cent 

203. What is a problem ? How many terms have been given in inter- 
est ? Name them. What do these terms involve ? Name them. — 204. 
What is Problem III. } Explain tlxe oi^iatvon. 
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- BuLE. — Divide the given interest by the interest of the given sum 
at 1 per cent, for the given time, and the quotient mil be the rate per 
cent, required. 

Examples for Practice. 

2. The interest of $ 250 for 1 year, 3 months, is $ 28.125 ; 
what is the rate per cent. ? Ans. 9 per cent. 

3. If I pay $ 8.82 for the useof $ 72 for 1 year, 9 months,* 
what is the rate per cent. ? Ans. 7 per cent. 

4. $500 being on interest 2 years, 6 months, amounted to 
$ 550 ; what was the rate per cent. ? Ans. 4 per cent. 

5. The interest for $ 700 for 1 year, 6 months, is $ 63 ; what 
is the rate per cent. ? Ans. 6 per cent. 

6. If I pay $53.78^ for the use of $ 922 for 1 year, 2 months, 
what is the rate per cent ? Ans. 5 per cent 

205, Problem IV. To find the tdie, the principal, in- 
terest, and rate per cent, being given. 

Ex. 1. For how long a time must $300 be on interest at 6 
per cent to gain $ 36 ? Ans. 2 years. 

Since the interest of $ 1 for 1 

OPERATIOK. y^ar is 6 cents, the interest of $ 300 

$ 3 vrm be 300 times as much, or $ 18. 

.0 6 Now, if it require 1 year for the 

aTTTTTTx o o/\/\/ a given principal to gain $ 18, it will 

$ 1 8.0 ) 3 6.0 ( 2 years. Require as many years to gain $ 36 

3 6.0 as $ 18 is contained times in $ 36, 

or 2 years. 

Rule. — Divide the given interest by the interest of the given prin- 
cipal for 1 year, and the quotient mil be the time. 

Examples for Practice. 

2. If the interest of $140 at 6 per cent is I 42, for how long 
a time was it on interest ? Ans. 5 years. 

3. How long a time must 8 165 be on interest at 6 per cent, to 
gain $ 14.85 ? Ans. 1 year, 6 months. 

4. How long must $98 be on interest at 8 per cent to gain 
$ 25.48 ? Ans. 3 years, 3 months. 

5. A note or$ 680 being on interest at 4 per cent amounted to 
$ 727.60 ; how long was it on interest ? Ans. 1 year, 9 months. 



204. What is the rule? — 205. What is Problem IV.? Explain th« 
operation. What is the rule ? 
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206. Problem V. To find the principal, the inter- 
est, time, and rate per cent, being given. 

Ex. 1. What principal at 6 per cent, will gain $ 36 in 2 
years? Ans.$300. 

OPERATION. We find the interest of $ 1 

• .0 6 int. of $ 1 for ly. ' ^?^ ^ 7^^: ^^ ^^^^ ^® ^^^^® 

A the given interest. 

Since it requires 2 years for 

.12)$3 6.0 0($300 principal. a principal of $ 1 to gain 12 

cents, it will require a principal 
of as many dollars to gaiQ $ 86 as $ 0.12 is contained times in $ 36, 
or $ 300. 

B.X7LE. — Divide the given interest or amount hy the interest or amount 
of $1 for the given rate and time, and the quotient wiU be the principal 

Examples for Practice. 

2. What principal will gain $ 24.225 in 4 years, 3 months, 
at 6 per cent. ? Ans. $ 95. 

3. What principal will gain $ 5.11 in 3 years, 6 months, at 8 
per cent. ? Ans. $ 18.25. 

4. The interest on a certain note at 9 per cent in 1 year 
and 8 months amounted to $42; what was the full amount 
of the note? Ans. $280. 



COMPOUND INTEREST. 

207* Compound Interest is interest on hoth principal and 
interest, when the latter is not paid on becoming due. 

The law specifies that the borrower of money shall pay the 
lender a certain sum for the use of $ 100 for a year. Now, if he 
does not pay this sum at the end of the year, it is no more than 
just that he should pay interest for the use of it as long as he 
shall keep it in his possession. The computatito of compound 
interest is based upon this principle. 

206. What is Problem V. ? Explain the operation. The rale for finding 
the principal^ the interest, time, ai\d rate per cent, being: given 1 -^ 207. 
What is compound inteiest 1 On ^iVial pimev^X^ Vi \X\«a»ft.^ 
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208t To find the compound interest of any sum. 

Ex. I. "What is the compound interest of $ 500 for 3 years, 7 
months, and 12 days, at 6 per cent ? Ans. $ 117.541. 

OPERATION. 

Principal, $ 5 

Interest of $ 1 for 1 year, .0 6 

Interest for 1st year, 3 0.0 

500 
Amowit for 1st year, 5 3 0.0 

.0 6 
Interest for 2d year, 3 1.8 

5 3 0.0 
Amount for 2d year, 5 6 1.8 

.0 6 
Interest for 3d year, 3 3.7 8 

5 6 1.8 

Amount for 3d year, 5 9 5.5 8 

Interest of $ 1 for 7mo. 12 da., .0 3 7 

4.1 6 8 5 5 6 
1 7.8 6 5 2 4 

Interest for 7mo. 12da., 2 2.0 3 3 7 9 6 

5 9 5.5 08 

Amount for 3y. 7mo. 12da., 6 1 7.5 4 1 7 9 6 

Principal subtracted, 5 

Compound interest, $11 7.5 41796 

We first find the interest of the principal for 1 year, and add the 
interest to the principal for a new pnncipal. We then find the inter- 
est of this principal for 1 year, and proceed as before ; and so also 
with the third year. For the months and days we find the interest on 
the amount for the last year, and, addin? it as before, we subtract the 
original principal from the last amoimt K>r the answer. 

Rule. — Hnd the interest of the 'given sum for one year^ and add it to 
the principal; then find the amount of this amount for the next year; and 
so continue, until the time of settlement. 

If there are months and days in the given time, find the amount for 
them on the amount for the last year. 

Subtract the principal from the last amount, and the remainder is the 
compound interest. 

208. Explain the operation in computing compound. VnxeT^X.. T>ftft Ti3^fc^ 
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NoTB 1. — If the intemt is to be paid Bemi-annnally, qoaiteiijr, monthly, 
or daily, it most be compated for the half-^ear, quarter-year, month, or day, 
and added to the principal, and then the mterest computed on this, and on 
each succeeding amount thus obtained, up to the time of settlement. 

Note 2. — When partial payments have been made on notes at oonk- 
ponnd interest, the rule is like that adopted in Art 199. 

Examples fob Piiactioe. 

2. What is the compound interest of $761.75 for 4 years? 

Ans. $ 199.941. 

3. What is the amoant of $ 67.25 for 3 years, at compoond 
interest ? Ans. $ 80.095. 

4. What is the amount of $ 78.69 for 5 years, at 7 per cent ? 

Ans. $ 110.364. 

5. What is the amount of $ 128 for 3 years, 5 months, and 
18 days, at compound interest ? Ans. $ 156.717. 

6. What is the compound interest of $ 76.18 for 2 years, 8 
months, 9 days ? Ans. $ 12.967. 

209* Method of computing compound interest, by 
means of a 

TABLE 
Showing the Amovbt of $ 1, ob £ 1, for Airr Number of Years, from 

1 TO 20, AT 8, 4, 6, 6, AND 7 FEB CENT., COMPOUND INTEREST. 



Tears. 


8 per cent. 


4pereeiit. 


6 per cent. 


6 per cent 


7 per cent. 


Yean. 


1 


1.030000 


1.040000 


1.050000 


1.060000 


1.070000 


1 


2 


1.060900 


1.081600 


1.102500 


1.123600 


1.144900 


2 


S 


1 092727 


1.124864 


1.157625 


1.191016 


1.225043 


3 


4 


1.125508 


1.169858 


1.215506 


1.262476 


1.310796 


4 


5 


1.159274 


1.216652 


1.276281 


1.338225 


1.402552 


5 


6 


1.194052 


1.265319 


1.340095 


1.418519 


1500730 


6 


7 


1.229873 


1.315931 


1.407100 


1.503630 


1.605781 


7 


8 


1.266770 


1.368569 


1.477455 


1.593848 


1.718186 


8 


9 


1.304773 


1.423311 


1.551328 


1.689478 


1.838459 


9 


10 


1.343916 


1.480244 


1.628894 


1.790847 


1.967151 


10 


11 


1.384233 


1.539454 


1.710389 


1.898298 


2.104852 


11 


12 


1.425760 


1.601032 


1.795856 


2.012196 


2.252191 


12 


13 


1.468533 


1.665073 


1.885649 


2.132928 


2.409845 


13 


14 


1.512589 


1.731676 


1.979931 


2.260903 


2.578534 


14 


15 


1.557967 


1.800943 


2.078928 


2.396558 


2.750032 


15 


16 


1.604706 


1.872981 


2.182874 


2.540351 


2.952164 


16 


17 


1.652847 


1.947900 


2.292018 


2.692772 


8.158815 


17 


18 


1.702433 


2.025816 


2.406619 


2.854339 


8.379932 


18 


19 


1.753506 


2.106849 


2.526950 


3.025599 


3.616527 


19 


20 


1.806111 


2.191123 


2.653297 


3.207135 


3.869685 


20 



209. If the interest is to be paid semi-aniinaUy, qnarterly, &c., how ia it 
compatod f How, when partial paymwat* \«i^% \»«tt Tnaii<& % 
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Ex. 1. What is the interest of $ 240 for 6 years, 4 months, 
and 6 days, at 6 per cent ? Ans. $ 107.593. 

OPEBATIOir. 

Amount <^ $ 1 for 6 years^ 1.4 1 8 5 1 9 
Principal, 240 

56740760 
2837038 

Amount of principal for 6 years, 3 4 0.4 4 4 5 6 
Interest of $ 1 for 4mo. 6da., .0 21 

34044456 
68088912 



Interest of amomit for 4mo. 6da., 7.1 4 9 3 3 5 7 6 

Amount added, 3 4 0.4 4 4 5 6 

Amount for 6y. 4ma 6da^ 34 7.5 9389576 

Principal subtracted, 2 40 

Interest for given time, . $10 7.5 9389576 

We multiply the principal by the amount of $ 1 for 6 years in the 
table, and obtain the amount for 6 years. We then find the interest 
on this amount for the 4 months and 6 days, and add it to its princi- 
pal, and from the sum subtract the principal for the answer. Hence, 

MMply the amount of $1 for the given nxte and timet cu found in ike 
table, by the principal, and the product wUl he the amounU Subtract the 
principal from the amount, and the remainder wHl be the compound interest. 

If there are months and days in the time, cast the interest for the months 
and days as in the foregoing rule. 

Examples fob Practice. 

2. What is the interest of $ 884 for 7 years, at 4 per cent. ? 

Ans. $ 279.283. 

3. What is the interest of $ 721 for 9 years, at 5 per cent. ? 

Ans. $397,507. 

4. What is the amount of $ 960 for 12 years, 6 months, at 3 
per cent. ? Ans. $ 1 389.26. 

5. What is the amount of $ 25.50 for 20 years, 2 months, and 
12 days, at 7 per cent ? Ans. $ 100.058. 

6. What 18 the amount of $ 12 for 6 months, the interest to be 
added each month ? Ans. $ 12.364 +. 

7. What is the amount of $ 100 for 6 days, the wtftT^f^ \«^ \sfc 
added daily ? Anft. %\^.\^^^. 



216 DISCOUNT. 



DISCOUNT. 

210* Disconnt is an allowance or deduction for the paymei^t 
of a debt before it is due. 

The Present Worth of any sum is the principal, which, being put 
at interest, will amount to the given sum in the time for which 
the discount is made. Thus, $ 100 is the present worth of $ 106, 
due one year hence at 6 per cent. ; for $ 100 at 6 per cent will 
amount to $ 106 in this time ; and'$ 6 is the discount 

NoTB. — Basiness men, however, often deduct five per cent, or more, 
from the face of a bill dae in six months, or a percentage greater than liie 
legal rate of interest. 

21 !• The interest of any sum cannot properly be taken for 
the discount ; for the interest for one year is the fractional part of 
the sum at interest, denoted by the rate per cent for the numera- 
tor, and 100 for the denominator ; and the discount for one year 
is the fractional part of the sum on which discount is to be made, 
denoted by the rate per cent for the numerator, and 100 plus the 
rate per cent for the denominator. Thus, if Ihe rate per cent 
of interest is 6, the interest for one year is y^ of the sum at in- 
terest ; but if the rate per cent of discount is 6, the discount for 
one year is y^^ of the sum on which discount is made. 

212* In discount, the rate per cent, time, and the sum on which 
the discount is made, are given to find the present worth. 

These terms correspond precisely to Problem VI. in 'interest, 
in which the rate per cent, time, and amount are given to find the 
principal (Art 203.) 

213« To find the present worth and the discount of 
any sum due at a future time. 

Ex. 1. What is the present worth of $ 25.44, due one year 
hence, discounting at 6 per cent ? What is the discount? 

Ans. $ 24 present worth ; $ 1.44 discount 

210. What is discount? The present worth of any sum of money? 
How illustrated ? — 211. Are interest and discount the same ? Explain the 
difference. Which is the greater, the interest or discount on any sum, for a 

firen tihef — 212. What terms are giren in discount, and what is required 1 
b what do these correspond in mtAiesl*) 
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OPEBATION. 

AmoimtGf$lt 1.06)25.44($24,pre8entwortlu 
212 

4 2 4 $ 2 5.4 4, given stun. 
4 2 4 2 40 0, i»t)8ent wtHrth. 

$ 1.4 4:, discount. 

Since the present worth rf$ 1.06, due one year hence, at 6 per cent, 
is $ 1, the present worth of $ 25.44 is as many dollars as $ 1.06 is con- 
tained times in $ 25.44, or $ 24. We thus find the present worth to be 
S 24, which, subtracted from the given sum, gives $ 1.44 as the discount. 

Rule. — Find the amount o/* S 1 for the given time and rate ; by 
which divide the given sum, and the quotient vnU be the present worth. 

The present toorth subtracted from the given sum wiU give the dis- 
count. 

Note. — The discount may be found directly by making the wieresl of 
$ 1 for the giTen rate and time the manercUor of a finction, and the amomd 
of $ 1 for me given rate and time the denominator, and then multipiy the 
given snm by this fraction. 

Examples for Practice. 

2. What is the present worth of $ 152.64^ dne 1 year hence? 

Ans. $ 144. 

3. What is the present worth of $ 477.71, due 4 years hence? 

Ans. $385.25. 

4. What is the discount of $172.86, due 3 years, 4 months 
hence? Ans. $28.81. 

5. What is the discount of $ 800, due 3 years, 7 months, and 
18 days hence? Ans. $ 143.186. 

6. Samuel Heath has given his note for $ 375.75, dated^Oct 
4, 1852, payable to John Smith, or order, Jan. 1, 1854 ; what is 
the real value of the note at the time given ? Ans. $ 349.697. 

7. Bought a chaise and harness of Isaac Morse for $ 125.75, 
for which I gave him my note, dated Oct. 5, 1852, to be paid 
in 6 months; what is the present value of the note, Jan. 1, 
1853? Ans. $123.81. 

213. Explain the operation for finding the present "wot^ «cv\ ^v»tQx»c^.> 
The reason of the operation ? The rule ? What o^«c mftOQ!(AS& \gc««CL^ 
19 
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COMMISSION, BROKERAGE, AND STOCKS. 

214* CommiRSion is the percentage paid to an CLgmt, factor , or 
commission merchmty for buying or selling goods, or transacting 
other business. 

Brokerage is the percentage paid to a dealer in monej and 
stocks, called a broker^ for making exchanges of money, nego- 
tiating different kinds of bills of credit, or transacting oUier l^e 
business. 

Stoeks is a general name given to government bonds, and to 
the money capital of corporations, such as banks, insurance, rail- 
road, manufacturing, and mining companies. 

Stocks are usually divided into equal shares^ the market value 
of which is often variable. 

When stocks sell for their ori^nal value they are said to be a< 
par ; when for more than their original value, above par, or at a 
premium; when for less than their original value, below par y or at 
a discount. 

The premium^ or advance, and the discount on stocks, are 
generally computed at a certain per cent on the original value 
of the shares. 

The rate per cent, of commission or brokerage is not regulated 
by law, but varies in different places, and with the nature of the 
business transacted. 

Commission and brokerage are computed in the same manner. 

215* To find the commission or brokerage on any sum. 

Ex. 1. A commission merchant sells goods to the amount of 
$ 879 ; what is his commission at 3 per cent.? Ans. $ 26.37. 

Since commission is a percentage on the given sum, the com- 
mission on $ 879, at 3 per cent, will be $ 879 X .03 = $ 26.37. 

Rule. — Find the percentage on the given sum at the given rate pef 
cent,, and the resuU is the commission or brokerage. (Art. 191.) 

214. What is commission? Brokerage? Stock? Into what are stocks 
divided 1 When are stocks at par 1 When above par ? When below par ? 
How 18 the premium or discount on stocks computed ? How are commission 
and brokerage computed? — ^15. 'WWiV*^ \\\ftT\3\ft% 
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Examples fob Practice. 

2. What is the commission on the sale of a quantity of cotton 
goods valued at $ 5678, at 3 per cent ? * Ans. $ 170.34. 

3. A commission merchant sells goods^ the amount of $7896, 
at 2 per cent. ; what is his commission ? Ans. $ 157.92. 

4. Mj agent in Chicago has purchased wheat for me to the 
amount of $ 1728 ; what is his commission, at Ij per cent ? 

Ans. $25.92. 

5. My factor advises me that he has purchased, on my ac- 
count, 97 bales of cloth, at $ 15.50 per bale ; what is his commis- 
sion, at 2^ per cent ? Ans. $ 37.587. 

6. My agent at New Orleans informs me that he has disposed 
of 500 barrels of flour at $ 6.50 per barrel, 88 barrels of apples 
at $ 2.75 per barrel, and 56cwt of cheese at $ 10.60 per cwt ; 
what is his conunission, at 3J per cent ? Ans. $ 153.21. 

7. A broker negotiates a bill of exchange of $ 2500 at i per 
cent commission ; what is his commission ? Ans. $ 12.50. 

8. A broker in New York exchanged $ 46256 on the Canal 
Bank, Portland, at ^ of 1 per cent ; what did he receive for his 
trouble? Ans. $57.82. 

9. A broker in Baltimore exchanged $20500 on the State 
Bank of Indiana, at ^ of 1 per cent ; what was the amount of 
his brokerage ? Ans. $ 102.50. 

216« When the given sum includes both the brokerage 
or commission and the sum to be invested. 

Ex. 1. A merchant in Cincinnati sends $ 1500 to a commis- 
sion merchant in Boston, with instructions to lay it out in goods, 
after deducting his commission of 2 J per cent ; what is his com- 
mission? Ans. $36,586. 

OPERATIOW. 

$ 1500 -5- 1.025 = $ 1463.414. 
$ 1500 — $ 1463.414 = $ 36.586. 

Since the agent is entitled to 2 J per cent of the amount he lays out, 
it is evident he requires $ 1.02^ to purchase goods to the amount of 
$ 1. Hence, he can expend for goods as many dollars as $ 1.02^ is 
contained times in $ 1600, or $ 1463.414 ; which, heing subtracted from 
$ 1500, the amount sent him, leaves as his commisaon $ 36.586. 

216. How do you find the commission or bTokftTtip:^ -wVveiv ^^^x^w^^oaa. 
includes both the brokerage or commission and tbe suifi Vo Vife \T««8^fc^^ 
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BuLE. — Divide ike given man b^ 1 increased by the per cent of com- 
mission^ and the quotient will be the sum to be invested. 

Subtract the sum to be invested from the given sum^ and the remainder 

will be THE COMMISSION. 

Examples fob Practice. 

2. A town agent has $2000 to invest in bank stock, aflb^ 
deducting his commission of 1 j- per cent ; what will be his com- 
mission, and what the sum invested? 

Ans. $ 29.557 commission ; $ 1970.443 sum invested. 

3. A shoe-dealer sends $ 5256 to his agent in Boston, which 
he wishes him to lay out for shoes, reserving his commission of 3 
per cent. ; what is his commission ? Ans. $ 153.088. 

4. A broker expends $3865.94 for merchandise, aJ^et deduct- 
ing his commission of 4 per cent. ; what was his commission, and 
what sum' ^d he expend ? 

Ans. $ 148.69 commission ;-$ 3717.25 sum expended. 

5. I have sent to mj agent at Bufialo, N. Y., $ 10000, to be 
expended in flour, after deducting his commission of 3^ per cent ; 
what will be his commission, and the value of the flour purchased? 

Ans. $ 314.76-1- com. ; $ 9685.23+ vaL of flour. 

llTi To find the value of stocks, when at an advance 
or at a discount. 

Ex. 1. What is ihe value of $2150 taiboad stock, at 7 per 
cent advance ? Ans. $ 2300.50. 

OPERATION. 

$ 2150 X .07 = $ 150.50 ; $ 2150 -f $ 150.50 = $ 2300.50. 

Rule. — Find the percentage on the given sum, and add or subtract, 
according iu the stock is at an advance or at a discount (Art 191.) 

Examples foe 1*eaotice. 

2. What mu^ be ^ven for 10 shares in the Boston and Maine 
Railroad, at 15 per cent advance, the shares being $ 100 dach ? 

Ans. $1150. 

3. What must be given for 75 shares in the Lowell Railroad, 
at 25 per cent advance, the ordinal ^ares being $ 100 each ? 

Ans. $9375. 

S16, What is the rule ? -^217 . Hbw do yoa find the value of stocks, irhen 
at an Advance <Nr at a discount % >N^Vka.t '\6 x\ift vq\« ^ 
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4. What is the purchase of. $8979 bank stock, at 12 per cent, 
advance ? Ans. $ 10056.48. 

5. What is the purchase of $ 1789 bank stock, at 9 per cent, 
below par ? Ans. $ 1627.99. 

6. A stockholder in the Illinois Central Railroad sells his right 
of purchase on 5 shares of $ 100 each at 12 per cent advance; 
what is the premium ? Ans. $ 60. 

7. What is the value of 20 shares canal stock, at 12^ per cent| 
discount, the original shares being $ 100 each. Ans. $ 1750. 

8. What is the value of 15 shares in the Livingston County 
Bank, at 8^ per cent advanoey the original shares being $ 100 
each? Ans. $ 1623.75. 

9. Bought 87 shares in a certain corporation, at 12 per cent 
below par, and sold the same at 19 j- per cent, above par ; what 
ftum did I gain, the original shares being $ 175 each ? . 

Ans. $4795.87^. 
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218« A Bank is a joint stock company, established for the 
purpose of receiving deposits, loaning money, dealing in ex- 
change, or issuing bank-notes or bills, as a circulating medium, 
redeemable in specie at its place of business. 

The Capital of a bank is the money paid in by its stockholders, 
as the basis of business. 

Banking is the general business commonly transacted at banks. 

KoTB. — The persons chosen by the itockholdere to manage the affaim 
of the bank are called its board of directors, who select one of their own 
nnmber as president, and some person as ccahier. 

The president and cashier sign the bills issued, which also ate, in some 
instanoesy countersigned bj some State officer. 

The cashier snperintends the bank aeeotmts; and another person, called 
the te^, usually receives and pays out money. 

A check is an order drawn on the cashier of the bank for money. 

218. What is a bank ? The capital of a bank $ Banking 1 Who choose 
the directors? Who choose the president and cashier? Who sign the bills 
Issoed ? Who superintends the accounts ? Who T«od^«& «Eidi "^^ «qX'Ce^ 
money ? What 25 a check 9 
19* 
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BANK DISCOUNT. 

219t Bank Di&eoimt is the simple interest of a note, drail, 
or bill of exchange, deducted from it in advance, or before it 
becomes due. 

The interest is computed, not only for the specified time, but 
also for three days additional, called days of grace. Thus, if a 
note is given at the bank for 60 days, the interest, which is 
called the discount, is computed for 63 days ; and if the note 
is paid within this time, the debtor complies with the require- 
ments of the law. 

The Legal Sate of Disconnt is usually the same as the legal rate 
of interest ; and the difference between hank discount and true 
discount is the same as the difference between interest and true 
discount. 

A note is said to be discounted at a bank, when it is received 
as security for the money that is paid for it, after deducting 
the interest for the time until it shall become due. 

The Avails, Proceeds, or Present Worth of a note is the sum 
paid for it 

220. To find the bank discount and the present worth of a 
note. 

Ex. 1. What is the bank discount on $ 842 for 90 days, at 6 
per cent ? What is the present worth ? 

Ans. $ 13.051 discount ; $ 828.949 present worth. 

FIRST OPERATIOH. SECOND OPERATION. 

Sum discounted, $842 Sum discounted, $842,000 

Intof$lfor9Sd. .0155 



tof sum = int. for 60d., 8.420 

ofi 



r int. for 60d. = int for SOd., 4.210 
^ of int for SOd. = int. for 3d. , .421 

Bank discount, $ 1 3.05 1 

Bank discount, $13.0510 present worth, $ii^[^ 

Present worth = $ 842 — $ 13.051 = $ 828.949, Ans. 

We find the interest of the sum discounted, as in Art. 193, and this 
interest is the bank discount, which, subtracted from the sum discounted, 
gives the proceeds, or the present worth. 

219. What is bank discount? When is it paid? Is interest computed 
for more than the specified time? What are these three additional days 
called ? How will you illustrate this ? What is the legal rate of disconnt ? 
The difference between bank discount and true discount? When is a note 
said to he discounted at a bank? What is the sum paid for it called ? — 22a 
Explain the operation for findinf^ t^ie \>«iv\l dAa^Mxii lyti «sl^ vim. 
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Rule. — Find the interest an (he note, or sum discounted, for ths 
given rate and time, including thbeb days of grace, and this interest is 

the DISCOUNT. 

Subtract the discount from (he face of the note or sum discounted, and 
the remainder is the present worth. 

Note. — A convenient method of calcolating interest for datb, is to 
divide the principal by 100, by removing the decimcu point tvoo places to the left, 
and then taking such a part of the quotient as the given number of days is part 
of 60 dcys; as in the second operation. 

Examples fob Practice. 

2. What is the bank discount on $ 478 for 60 days ? 

Ans. $5,019. 
8. What is the bank discount on $780 for 30 days ? 

Ans. $429. 

4. What is the bank discount on $ 1728 for 90 days ? 

Ans. $ 26.784. 

5. How much money should be received on a note of $ 1000, 
payable in 4 months, ^counting at a bank where the interest is 
6 per cent ? Ans. $ 979.50. 

6. What sum must a bank pay for a note of $ 875.35, payable 
in 7 months and 15 days, discounting at 7 per cent. ? 

Ans. $ 836.542. 

7. What are the avails of a note of $ 596.24, payable in 8 
months and 9 days, discounted at a bank at 8 per cent. ? 

Ans. $562.85. 

8. What is the bank discount of a draft of $ 1350.50, payable 
in 1 year, 4 months, at 5 per cent ? Ans. $ 90.596. 

221* To find the amount for which a note must be 
^ven, that the avails may be a specified sum. 

Ex. 1. For what amount must a note be given, payable in 90 
days, to obtain $ 500 from a bank, discounting at 6 per cent ? 

Ans. $ 507.872. 

OFBRATioN. SincB $0.9845, present worth, 

$ 1.0 requires $ 1 to be discounted for 

Int of $ 1 for 93da., .0155 the given time, $ 500 will require 

-i>^ci««f™^^«*i,«^«tti ' Q Q A n ^ many dollars to be discounted 

Presentworthof $1, .9845 ^ ^ ^J^^^ ;^ contained times in 

IIP OUU H- .y«40 = ^ 007.872 $ 500, or $ 507.872. Hence the 

220. The rule? — 221. Explain the operation for finding? the amount for 
which a note must be given at a bank to obtain a s^cevii^d ^wmi^x «.^^^^ 
time. 
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BpLE. — Divide ike given mm by tke present worth of tl for the 
given rate of bank discount and time, including three dags of grace, 
and the quotient will be the answer. 

Examples fob Practice. 

2. For what sum must I give my note at a bank, payable in 
4 months^ at 6 per cent discount^ to obtain $ 300 ? 

An8.$ 306.278. 

3. A merchant sold a quantity of lumber, and received a note 
payable in 6 months ; he had his note discounted at a bank, at 6 
per cent., and received $ 4572.40. What wa^ the amount of his 
note? Ans.$ 4716.245. 

4. A gentleman wishes to take $ 1000 from the bank ; for 
what sum must he give his note, payable in 5 months, at 6 per 
cent discount ? Ans. $ 1026.167. 

5. The avails of a npte, discounted at the bank for 8 monihsy 
at 7} per cent, were $ 483.56 ; what was the &ce of the note ? 

Ans. $ 509.345. 



INSURANCE. 

222* InsnraDn is indemnity obtained, by paying a certain sum, 
against such losses of property or of life as are agreed upon. 

The Insurer or Underwriter is the party taking the risk, and the 
Insured the party protected. 

The Policy is the written obligation, or contract, entered into 
between the parties. 

Preminm is the amount of percentage paid on the property in< 
Bured for one year, or any specified time. 

As a security against fraud, property is not usually insured 
for its whole value, ilbr is the insurer or underwriter bound to 
indemnify the insured for a loss mpre than is specified in the 
poHcy. 

221. What is the rule ? — 222. What is insurance ? What is the party 
called that takes the risk? What is the party called that is protected? 
What 18 the policy? The premium 1 Is property usually insured to its 
whole value? 
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223. To find tbe premium, the rate and amount being 
given. 

Ex. 1. What is the premium on $ 485 at 2 per cent ? 

Am. $9.70. 

OPERATION. 

$ 485 X. 02 =$9.70. 

Rule. — Find Hie percentage on the given swn^ and Hie resuU is the 
premium, (Art 191.) 

Examples fob Fbaotige. 

2. What is the premimn on $ 868 at 12 per cent ? 

Ans. $104.16. 

3. What is the premium on $ 172'3 at 15 per cent. ? 

Ans. $259.20. 

4. A house, valued at $ 3500, is insured at If per cent ; what 
is the premium? Ans. $ 61.25. 

5. A vessel and cargo, valued at $ 35000, are insured at 3f per 
cent ; now, if this vessel should be destroyed, wh/it will be the 
actual loss to the insurance company ? Ans. $ 33687.50. 

6. A cotton factory and its machinery, valued at $ 75000, are 
insured at 2^ per cent ; what is the yearly premium ? and if it 
should be destroyed, what loss would the insurance company 
sustain ? ^ Ans. $ 1875 premium ; $ 73125 loss. 



CUSTOM-HOUSE BUSINESS. 

221« Duties are sums of money required by government to be 
paid on imported goods. 

All goods from foreign countries brought into the United States 
are required to be landed at particular places, called ports of 
entry, where are custom-houses, at which the duties or revenue 
is collected. 

Duties are either specific or ad valorem. 

A gpeeifle Daty is a certain sum paid on a ton, hundred weight, 
yard, gallon, &c 

223. What 18 the rule for finding the preroiam on any amount of property 
insured ? — 224. What are duties 1 Where are duties collected ? WhaJt is & 
ipecific duty 1 
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An Ad Tlllorem Duty is a certain per cent, paid on the actual cost 
of the goods in the country from which they are imported. 

Draft is an allowance for waste made in the weight of goods. 

Tare is an allowance made for the weight of the cask, boi, (fee, 
containing the commodity. 

leakage is a^ allowance for waste made on liquors. 

Gross Weight is the weight of the commodity, together with the 
cask^ box, bag, &c., containing it. 

Net Weight is what remains afler all allowances have been made. 

By the tariff of 1861, duties are specific on some articles ; and 
on o&ers, either ad valorem or specific and ad valorem. 

It has been decided that no allowances for tare, draft, break- 
age, &C., are applicable to imports subject to ad valorem duties^ 
except actual tare, or weight of a cask, or package, and the 
actual drainage, leakage, or damage. The collector may cause 
these to be ascertained, when he 1^ any doubts as to what they 
are. 

225* To calculate ad valorem duties. 

Ex. 1. At 25 per cent., what is the ad valorem duty on 165 
yards of broadcloth, at $ 5 per yard ? Ans. $ 206.25. 

OPKRATION. 

$5X165 = $8 25; $8 25 X .2 5 « $20 6.2 5, duty. 

BuLE. — Find the percentage on the cost of the goods, and the resuU 
is the ad valorem duty, (Art. 191.) 

Note. — When there is actaal draft or tare, the liecessaiy dedu^ions most 
^ be made, before reckoning the duty. 

Examples fob Practice. 

2. What is the duty on 17281b. of copper sheathing, invoiced 
at $3200, at 20 per cent, ad valorem? Ans. $ 640. 

3. What is the duty on 22811b. of Eussian iron, at 80 per 
cent ad valorem ; the cost of the iron being 4 cents per lb. ? 

Ans. $ 26.772, duty. 

4. What is the duty on 16911b. of lead, at 20 per cent, ad 
valorem ; the value of the lead being 5 cents per pound ? 

Ans. $16.91, duty. 

224. WhatisanadYaloremdaty? Whatisdralt? Tare? GroRS might f 
Net weight ? — 225. What is the rule for ^\xdlng the ad valorem duty ? 
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5. What is the duty on 10 hogsheads of mohisses, each hogs- 
head gauging 150 gallons gross, the actual wants being 5 gallona 
to each hogshead, and the cost of the molasses 25 cents per 
gallon ; duty 20 per cent, ad valorem ? Ans. $ 72.50, duty. 

6. What are the net weight and duty, at 30 per cent, ad 
valorem, on 13 boxes of sugar, weighing gross 450 pounds each ; 
actual tare 15 per cent., and the cost of Sie sugar being 8 cents 
per pound ? Ans. 4972^ lbs., net weight ; 1 119.34, duty. 

7. What is the duty on an invoice of woollen goods, which 
cost in Liverpool 1376 £ sterling, at 30 per cent ad valorem ; 
the pound sterling being $ 4.84 ? Ans. $ 1997.95-4-- 

8. What is the duty on an invoice of goods, which cost in 
Paris $ 2340, at 80 per cent, ad valorem? 

Ans. $ 1872. 



ASSESSMENT OF TAXES. 

226. A Tax is a sum of money assessed by government for 
public purposes, on property, and in most States on persons. 

Taxes may be either direct or indirect 

A Himt Tax is one imposed on the income or property of an 
individuaL 

An Indirect Tax is one imposed on the artid^ for which the 
inccHne or property is expended. 

A Poll or Capitation Tax is one without regard to property, on 
the person of each male citizen, liable by law to assessment A 
person so liable is termed a polL 

Beal Estate is immovable property, such as lands, houses, &c. 

Personal Property is all other property, such as mo^ey, notes, 
cattle, furniture, &c 

. The method of assessing taxes is not precisely the ^ame in all 
the States, yet the principle is virtually the same. 

The following is the law regulating taxation in Massachusetts. 

226. What is a tax? A direct tax? An indirect tax? What is real 
estate? Personal property? What is a poll or capitation tax? What ia 
a poll ? Is th« method of assessing taxes the aaxxkft Vsl «\\ i^^ ^xaXka'V 
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^< The assessors shaU assess upon the polls, as nearly as may 
be, one sixth pari of the whole sum to be raised; hvt the whole poll 
tax assessed in any one year upon any individuxd for town, county, 
and state purposes, except highway taxes separately assessed, shall 
not exceed two dollars ; and the residue of such whole sum to be 
raised shaU be apportioned upon property ; " that is, on the real 
and personal estate of individuals which is taxable. (Greneral 
Statutes, p. 78, as amended, 1862.) 

227t To assess a town or other tax. 

Ex. 1. The tax to be assessed on a certain town is $ 2200. 
The real estate of the town is valued at $ 60000, and the per- 
sonal property at $ 30000. There are 400 polls, each of which 
is taxed $ 1.00. What is the tax on $ 1.00 ? What is A's tax, 
whose real estate is valued at $ 2000, and his personal property 
at $ 1200, and who pays fbr 2 polls ? 

OPEBATION. 

$ 1.00 X 400 = $ 400, amount assessed on the polls. 

$ 2200 — $ 400 = $ 1800,, amount to be assessed on the property. 

$ 60000 -f; $ 30000 = $ 90000, amount of taxable property. 

$ 1800 -f. $ 90000 = $ 0.02, tax on $ 1.00. 

$ 2000 X .02 = $ 40, A's tax on real estate. 

$ 1200 X .02 :?= $ 24, A's tax on personal property. 

$ 1.00 X 2 = $ 2, As tax on 2 polls. 

$ 40 + $ 24+ $ 2 = $ 66, amount of A's tax. 

Hence, in assessing taxes, it is necessary to have an inventory of the 
taxable property, and, if a levy on the polls is to be includea, there 
should be also a complete list of taxable polls. Having these, we then 

Multiply the tax on each poll by the number of taxable polls, and the 
product subtracted from the whole sum to be raised, vnll gioe the sum 
TO be: raised on the property. 

The sum to be raised-on property divided by the whole taxable property, 
wiUgive the sum to be paid on each dollar of property taxed. 

Each man's taxable property, multiplied by the number denoting the 
sum to be paid on $ 1, toUh his poll tax added to the product, will give 
the amount of his tax. 

Examples for Practice. 

2. The town of L is taxed $3600. The real estate of the 
town is valued at $560,000, and the personal property at 
$ 152,500. There are 600 polls, each of which is taxed $ 1.25. 
What is the per cent or tax on $ 1.00 ? and what is B's tax, 

226. The law regulating taxation in Massachusetts ?•» 227. The rale lor 
assessing taxes f 
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whose real estate is valued at $ 4100, and his personal property 
at $ 1800, he paying for four polls ? 

Ans. $ .004, tax on $ 1 ; $ 28.60, B's tax. 

3. What is the tax of a non-resident, having property in the 
same town, worth $ 15800 ? Ans. $ 63.20. 

4. What is D's tax, who pays for 3 poUs, and whose real 
estate is valued at $ 40000, and his personal property at $ 23600 ? 

Ans. $ 258.15. 

228* The assessing of taxes may be facilitated by the use of a 
table, which can be easily made after finding the tax on $ 1. 

Ex. 1. A tax of $ 3900 is to be assessed on the town of P. 
The real estate is valued at $ 840000, and the personal property 
at $ 210000 ; and there are 500 polls, each of which is taxed 
$ 1.50. What is the assessment on $ 1 ? Ans. $ .003. 

Having found the tax on $ 1 to be $ .003, before proceeding 
to make the assessment on the inhabitants of the town, we find 
the tax on $ 2, $ 3, &c, and arrange the numbers as in the fol- 
lowing 

TABLE. 



Prop. 


Tax. 


Prop. 


Tax. 


Prop. 


Tfcx. 


Prop. 


Tax. 


$1 


$0,003 


$20 


$0.06 


$300 


$0.90 


$4,000 


$12.00 


2 


0.006 


SO 


0.09 


400 


1.29 


5,000 


15.00 


3 


0.009 


40 


0.12 


500 


1.50 


6,000 


18.00 


4 


0.012 


50 


0.15 


600 


1.80 


7,000 


21.00 


5 


0.015 


60 


0.18 


700 


2.10 


8,000 


24.00 


6 


0.018 


70 


0.21 


800 


2.40 


9,000 


27.00 


7 


0.021 


80 


0.24 


900 


2.70 


10,000 


30.00 


8 


0.024 


90 


0.27 


1,000 


3.00 


20,000 


60.00 


9 


0.027 


100 


0.30 


2,000 


6.00 


30,000 


90.00 


10 


0.030 


200 


0.60 


3,000 


9.00 


40,000 


120.00 



2. What is E's tax, by the table, whose property is valued at 



$ 1860, and who pays 3 polls ? 





OPERATION. 


la: 


con $100 is $3.0 


U 


" 800 " 2.4 


u 


*^ 60 « .18 


it 


« 3poUs « 4.5 



Valuation,$l 8 6 0; $1 0.0 8, Tax. 



Ans. $ 10.08. 

We find in the table the tax 
on $ 1000, and then on $ 800, 
and then on $ 60, and to these 
sums add the tax on the 3 
polls, at $1.50 each, for the 
answer. 



228. How may the operation of assessing taxei bd fMa^XaXft^L^ ^^^ >s^ 
the alM)Ye table formed ? 
20 
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8. What is F's tax, whose real estate is valued at $ 6535, and 
his personal property at $ 3175, and who pays for 6 polls ? 

Ans. $ 38.13. 

4 What is Mrs. G*s tax, who has property to the amount of 
$7980? Ans. $23.94. 

5. If H pays for 2 polls, and has property to the amount of 
$ 4790, what is his tax ? Ans. $ 17.37. 

6. M's real estate is valued at $ 9280, and his personal prop« 
erty at $ 3600 ; what is his tax, if he pays for 4 polls ? - 

Ans. $ 44.64. 



EQUATION OP PAYMENTS. 

229* Eqnalion of PapientS is the process of finding the average 
or fMan time when the payment of several sums, due at different 
times, may all be made at one time, without loss either to the 
debtor or creditor. 

230« When the several sums have the same date. 

Ex. 1. John Jones owes Samuel Gray $ 100 ; $ 20 of which 
Is to be paid in 2 months, $ 40 in 6 months, $ 30 in 8 months, 
and $ 10 in 12 months; what; is the average time for the pay* 
ment of the whole sum ? Ans. 6mo. 12da. 

oPERATioH. The interest of $ 20 for 2 ma 

20X^=40 is the same as the interest of $ 1 

4 X 6 = 240 for 40 mo. ; and of S40 for 6 

30X 8 = 240 °^®-> *^® 8*™® as of $ 1 for 240 

10X12 = 120 ™^' » ^^^ ^^ ^ ^^ ^®' ® *^^ ^® 

^ same as of $ 1 for 240 mo. ; and 



10 1 00) 6 4 ( 6tno. of $ 10 for 12 mo., the same as 

6 of S 1 for 120 ma Hence, the 

— — interest of all the sums to the 

^ ^ time of payment, is the same as 

3 the interest of $ 1 fbr 40^240 

100M200 ri2da. +240 + 120=640 mo. Now, 

lOAA^ if$l re^ui^e 640 ma to g^n a 

^^^^ certain 8ran,S 20 + $40 +$30 

+ $ 10 = ^ 100 will require ^ 

229, What is eqoatioa of payments ? — 230. Why in the ozamplfi 4o ira 
muldply the $20 by 2 ? 
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of 640 mo. ; and 640 mo. -7- 100 » 6 ma 12 da., the average or mean 
time for the payment of the trhole. Hence the 

Bulk. — MviHply each payment by Us oum time of credit, and divide 
the sum of the products by the sum of the payments. 

Note 1. — This is the rule usually adopted by merchants, but it is not 
perfect^ correct; for if I owe a man $200, $100 of which I am to pay 
down, and the other $ 100 in two years, th^ equated time for the payment 
of both sums woald be one year. It is evident that, for deferring the pay- 
ment of the first $ 100 for 1 yearj I ought to pay the amount of $ 100 for 
that time, which is $106; but for the other $100, which I pay a year 
before it is due, I ought to pay the present worth of $ 100, which is $ 94 .33^}- 
and $106 + $94.33f|= $200.33f|; whereas, by the mercantile method 
of equating payments, I only pay $200. 

NoTB 2. — When a payment is to be made down it has no product, but it 
must be added with the other payments in finding the average time. 

Examples fob Practice. 

2. John Smith owes a merchant in Boston $ 1000, 9 250 of 
which is to be paid in 4 months, $ 350 in 8 months, and the re- 
mainder in 12 months ; what is the average time for the payment 
of the whole sum ? Ans. 8mo. 18da. 

3. A gentleman purchased a house and lot for $ 1560, ^ of 
which is to be paid in 3 months, -^ in 6 months, ^ in 8 months, 
and the remainder, in 10 months ; what is the average time of 
payment ? Ans. 7^g\y months. . 

4. Samuel Church sold a farm for $ 4000 ; $ 1000 of which is 
to be paid down, $ 1000 in one year, and the remainder in 2 
years; but he afterwards agreed to take a note for the whole 
amount ; for what time must the note be given ? 

Ans. 15 months. 

5. A wholesale merchant in Boston sold a bill of merchandise 
to the amount of $ 5000 to a retail merchant of Exeter, N. H. ; 
he is to pay J of the money dowuj i of the remainder in 6 months, 
f of what then remains in 9 months, and the rest at the end of 
the year. If he wishes to pay the whole at once, what will be 
the average time of payment ? Ans. 6mo. 27da. 

231 • When the several sums have diflFerent dates. 

Ex. 1. Purchased of James Brown, at sundry times, and on 

231. The rule for equation of payments ? Is the mje perfectly correct? 
Explain why it is not. When a payment is to he made down, whaX is to h^ 
don«withit? 



232 EQUATION OF PAYMENTS. 

various terms of credit, as by the statement annexed. Wlien id 
the medium time of payment ? 



Jan. 1, 


a bill amounting to 1 


$ 360, on 3 months' credit 


Jan. 15, 


do. 


do. 


186, on # months' credit- 


March 1, 


do. 


do. 


450, on 4 months' credit. 


May 15, 


do. 


do. 


300, on 3 months' credit. 


June 20, 


do. 


do 


500, on 5 months' credit 
Ans. July 25, or in 115 da. 


Due April 
May 
July 
Aug. 
Nov. 


OPERATION. 
1, 3 60 

15, 186X 44= 8184 

1, 450 X 91= 40950 

15, 300X 136= 40800 

20, 500X233= 116500 




1796 




)206434(114f|f days. 
1796 



2683 
1796 



8874 
7 184 

1690 

We first find the time when each of the bills will become due. 
Then, since it will shorten the operation, we take the first time, when any 
bill becomes due, instead of its date, for the period from which to com- 
pute the average time. Now, since April 1 is the period from which 
the average time is computed, no time will be reckoned on the first 
bill, but the time for the payment of the second bill extends 44 days 
beyond April 1, and we multijjljr it by 44. (Art. 230.) Proceeding 
in like manner with the remaining bills, we find the average time ^ 

Siyment to be 115 days nearly, from April 1, or on the 25th of July, 
ence, 

Hnd the time when each of the sums becomes due. Multiply each sum 
by the number of days intervening between the date of its becoming due 
and the earliest date on which any sum becomes due. Then proceed as 
in the rule (Art. 230), and the quotient will be the average time required, 
in days forward, from the date of the earliest sum becoming due, 

.Note — In the work, if there be a fraction of a day less than J, it may 
6e rejected ; bat if }, or more than }, it may be reckoned as 1 day. 

231. The role for finding the average time, when there are different dates? 
Bjr what other method can you obtam ueaxl^ the same result ? 
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Examples for Pbacticb. 

2. I have purcliased-several parcels of goods, at sundry times, 
and <Mi various terms of credit as by the following statement 
What is the average time for the payment of the whole ? 

Jan. 1, 1856, a bill amounting to $ 175.80, on 4 months' or. 

« 16, " do. do. 96.46, on 90 days' « 

Feb. 11, " do. do. 78.39, on 3 months' " 

« 23, « do. do. 49.63, on 60 days' « 

Mar. 19, " do. do. 114.92, on 6 months' « 

Ans. May 30, or in 45 da. 

S. Sold S. Dana several pareels of goods, at sundry times, and 
on various terms of oredit, as by the following statement : 

Jan. 7, 1854, a bill amounting to $ 375.60, on 4 months' en 
April la, « do. do. . 687.25, on 4 months' " 

668.50, (m 6 months' « 
300.00, on 6 months' « 
675.75, on 9 months' <* 
100.00, on 8 months' « 
What is the average time for the payment of all the bills ? 

Ans. Dec^ 24, or in 231 da. 

4. The following is my account against G. M. Holbrook, and 
I wish to ascertain the average time of payment. 

Jan. 1, 1857, 97 yards of broadcloth, at $ 4.50, on 3 mos.' cr. 

~ 7 bales g£ cotton doth, " 18.50, on 60 days' " 

9 tons of iron, *' 45.00, on 4 mos.' " 

11 hhds. ©f molasses, « 12.00, on 30 days' " 

8 doz. shovels, << 9.00, on 2 mos.' « 

14cwt. of sugar, " 6.50, on 1 mo.'s " 

8 chests of tea, ** 15.00, on 90 days' « 

Ans. July 16, or in 106 da. 

5. The following is an account of my bills against J. Crowell i 
Jan. 1, 1854, a biU amounting to $ 300, on 6 months' credit. 



June 7, 


a 


do. 


do. 


Sept 25, 


u 


do. 


do. 


Nov. 5, 


« 


do. 


do. 


Dec. 1, 


a 


do. 


do. 



Feb. 10, 


a 


May 1, 


a 


June 15, 


a 


July 6, 


u 


Sept 25, 


a 


Dec. 1, 


it 



June 1, 


« 


do. 


do. 


500, on 5 months' 


u 


Sept. 1, 


a 


do. 


do. 


200, on 6 months' 


u 


Feb. 1, 


1855, 


do. 


do. 


800, on 8 months' 


u 


July 1, 


1856, 


do. 


do. 


400, on 9 months' 


u 


Dec. 1, 


<( 


do. 


do. 


900, on 7 months' 


u 


May 1, 


1857, 


do. 


do. ' 


100, on 3 months' 


u 



What is the average time of payment on the above bills ? 

Ans. March 9, 1^5^, ot Va 'i^ \aR^% ^- 
20* 
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232t When partial payments have been made before 
the debt is due. 

Ex. 1. I have purchased goods to the amount of $ 800, on a 
credit of 6 months. At the end of 2 months I pay $ 100, and af 
the end of an,other month I pay $ 200 more. How long, in 
equity, after the expiration of the 6 months, ought the balance 
to remain unpaid ? Ans. 2 months. 

OPERATION. The interest. on the 

100X4^ 400 S 100 for 4 months is 

200X3= 600 equal to the interest of 

$ 1 for 400 months ; and 

800 5 00)1000 the interest oftheS 200 

T* for 3 months, to that of 

$800 — $300 = $500. ^™' $1 for 600 months; and 

thus the interest on both 
partial payments, at the expiration of the 6 months, is equal to the 
mterest of $ 1 for 400 -[- 600, or 1000 months. To equal this credit 
of interest, the balance of the debt, which we find to be $ 500, should 
remain unpaid, after the 6 months, -^^ of 1000 months, or 2 months. 

Rule. — Multiply each payment by the time, in months or days, it 
was made before it became due, and divide the sum of the products by 
the balance remaining unpaid. The quotient tmU be the required time. 



Examples fob Practice. 

2. Sold, March 11, 1855, Jam^s Stone goods to the amount of 
$ 1850, on a credit of 4 months. I received from him, April 7, 
$400 ; May 15, $ 270; and June 20, $350. When in equity 
should I recdive the balance ? Ans. Sept. 22, 1855. 

3. Bought, June 12, 1855, of William Jones, goods to the 
amount of $ 1200, on a credit of 8 months. I paid him, Septem- 
ber 1, $ 400 ; November 1, $ 200 ; and December 1, $ 100. 
When in equity can he require the balance of me ? 

Ans. Aug. 17, 1856. 

4. I sold, September 25, 1855, John Eckles 144 barrels of 
flour, at $ 12 per barrel, and 370 bushels of wheat, at $ 3 per 
bushel, ou 6 months' credit. I received of him, September 25, 
$ 1000 ; November 1, $ 800 ; aiid December 21, $ 600. When 
ought I to be paid the remainder ? Ans. June 14, 1858. 

232. The rule for finding the ayerage time of paying the balance of a 
debt, when partial payments have boea tea^^*^ 
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5. Wilson Seymour bought March 20, 1855, of a merchant in 
Troy, merchandise to the amount of $ 2000, on 6 months' credit. 
He paid down $ 500 ; May 10, $350, and June 7, $ 400. When 
did the balance become due ? Ans. May 18, 1856. 

233* When an account containing items of both debit 
and credit. 

Ex. 1. At what time did the balance of the following account 
become due, allowing that each item drew interest from its date ? 

ZV. Martin Jordan in account taith David WU S^ Co. Or. 



1856. 








1856. 








Jan. 22, 




$89 


00 


Jan. 4, 


By merchandise, 


$77 


00 


« 24, 


« « 


76 


00 


Apr. 16, 
MayU, 


''it u 


40 


00 


Feb. 20, 


«( tt 


25 


00 


u u 


143 


00 


" 23, 


i€ (t 


210 


00 










^?.t: 


t€ it 


189 


GO 










« it 


30 


00 











Ans. February 9, 1856. 



Debits. 



OPERATION. 



Jan. 22, 89 

" 24, 76X 2 =. 152 
Feb. 20, 25x 29== 725 

" 23, 210X 32= 6720 
April 4, 189X 73=13797 
May 21, 30x120= 3600 . 

619 )24994(40m 

2476 

234 

Average date of purchase, 40 days 
from Jan. 22, or on March 2. 

Difference between March 2 
and April 1=30 days. 



$ 619 — $ 260=$ 359, or balance. 



Credits. 
Jan. 4, 77 

April 16, 40X103= 4120 
May 14, 143x131=18733 

days. 

260 )22853(87||f 
2080 

2053 
1820 



Average of credits, 88 days from 
Jan. 4, or on April 1. 

260 
30 

359)7800(2l}{i days. 
718 

620"^ 
359 



22 days back from March 2= 



261 
: Febmary 9. 



233. How do yon equ&td an acoonnt having itema of ^ft\>vt. wa^ ct^vX.'V 
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On equating each side of the aecount (Art 230), we find the debits 
$619y became due 40 days from January 22, or on March 2 ; and the 
credits, $ 260, became due 88 days from January 4, or on April 1. 

K the account had been settled on March 2, it is evident the credits, 
$ 260, would have been paid 30 days, or the time from March 2 to 
April 1, before having become due. This would have been a loss of 
the use or interest of that sum to the credit side of the account, and a 
corresponding gain to the debit side. Now, as the settlement is re- 
quired to be one of equity, we find how loag it will take the- balance 
o£ the account, $ 359, to gain the same interest that $ 260 would gain 
in the 30 days. If it takes $ 260 to gain a certain interest in 30 days, 
it would take $ 1 to gain the same interest 260 times 30 days, or 7800 
days ; and $ 359 to gain the same amount of interest -^^ of 7800 days, 
or 22 days nearly. Hence, the balance became due 22 days back of 
March 2, or on February 9. 

In this example, the time was counted back from the average date 
of the larger amount, since it became due^r^^ ; but when that amount 
becomes due lastj the time is counted forward from its average time. 

Rule. — Find the average time of each side becoming due, 
MuUiplt^ the amount of the smaller side by the number of days between 
the two average dates, and divide the product by the balance of the ac- 
count. 

The quotient wiU be the time of the balance becoming due, counted 
from the average date of the larger side, back when the amount of that 
side is due first, bui forward when it is due east. 

Note. — Having the average time of a balance becoming duey its gash 
VALUE can be ascertained when the balance is due before the time of settling 
the account^ by adding to it the interest up to the time of aetdement, and when due 
after that time, by findina the present voorth (Art. 213) from the tima of settle- 
ment to the time ^ the balance becoming due. 

Examples for Practice. 

2. In settling the following account, when did the balance be^ 
come due, the merchandise items being on 6 months' credit ? 

Dr. IRram Lewis in account with Joseph Warren, Or. 



1854. 
Feb. 16, 
April 8, 
May 17, 
July 13, 









1854. 


To merchandise, 


$376 


80 


Mar. 20, 


(( tt 


432 


18 


June 17, 


ti tt 


320 


15 


July 4, 


€t tt 


158 


12 


Sept. 25, 



By cash, 

" merdiandise, 

" cash, 

" merchandise, 



$300 

371 

200 

85 



00 
50 
00 
20 



Ans. March 3, 1855. 



S^, What is the mle^ 
sccoant be found t 



How can the cash value of the balance of an 



BiTxa 23T 

B. Edward Dcrtx» owes Daniel Stetoon, IS&69 May 1, for 
merchandise, $ 500 ; Maj 15, for timber, $ 400 ; June 14, for a 
horse, $ 300 ; July 24, for biU of labor, $ 100. Stetson owes 
Doton, 1855, March 7, for a pleasure-boat, $ 400 ; April 2, for 
merchandise, $ 200 ; May 6, for merchandise, $ 300 ; June 13, 
for a carriage, $ 120. Allowing all the items to be on 6 months' 
credit, when will the balance of the account become due ? 

Ans. April 27, 1856. 



RATIO. 



231* Batk) is the relation, in respect to magnitude or value, 
which one quantity or number has to another of the same kind, 
or the quotient arising from the division of one number by an- 
other. Thus, the ratio of 6 to 3 is 2. 

Of the two numbers necessary to form a ratio, the first is called 
the Antecedent, and the last the Consequent. Thus, in the example 
given, 6 is the antecedent^ and 3 the consequewU 

A Simple Ratio is that having but one antecedent and one con- 
sequent. 

The Terau of a ratio are its antecedent and consequent 

2S5. A ratio may be expressed in two ways. The ratio of 6 
to 3 may be expressed by two dots ( : ) between the terms ; thus, 
6 : 3 ; or in the form of a fraction, by making the antecedent the 
numerator and the consequent the denominator, thus, f . 

The t^rms of a ratio must be of the same kind, or such as may 
be reduced to the same denomination. Thus, shillings have a 
ratio to shillings; but shillings have not a ratio to gallons, nor 
pounds to days. 

236i A ratio may be either direct or inverse. 

A Direct Ratio is when the antecedent is divided by the conse- 
quent. 

An In^ene Ratio is when the consequent is divided by the ante- 
cedent. Thus, the direct ratio of 6 to 3 is f, and the inversS 
ratio <^ 6 to S is f, or j^ 

234. What is ratio? How many numbers are necessajy to form a ratio? 
What are the antecedent and consequent called ? — 235 . What two ways are 
there of expressing a ratio? — 236. What k a direct ratio? An invecsA 
ratio 1 



238 KATia 

The DIRECT raJlio of one numher to another is found by divide 
ing the number whose ratio is required^ which is the antecedent^ by 
the numher with which it is compared, which is the consequent. 

The INVEBSB ratio is found hy reversing this process. 



Examples fob Fbaotioe. 

1. What is the direct ratio of 9 to 3 ? Ans. 3. Of 18 to j6 ? 
Ofl6to4? Of24tol2? Of20to5? Of 15 to 3 ? 

2. What is the direct ratio of 7 to 21 ? Ans. ^. Of 4 to 
28? Of6to30? OfOtoll? Of9to99? Of30to90? 

3. What is the direct ratio of 60 to 12 ? Of 132 to 11? 
Of 40 to 120? Of 32 to 96? Of 200 to 50? Of 144 to 
1728? Of 360 to 60? 

4. What is the inverse ratio of 10 to 5 ? Ans. ^. Of 27 to 
81? Of 16 to 48? Of 72 to 9? Of 11 to 88? 

5. What is the direct ratio of 2£ 5s. to 9s. ? Ans. 5. Of 9in. 
to 1ft. 6in. ? 

237o A Compound Ratio is the product of two or more ratios. 
Thus the ratio compounded of the ratios of 8 : 4 and 12 : 3 19 
f X Jx? = ff = 8,or8Xl2:4x3=8. 

A compound ratio is generally expressed by writing the ratios 

of which it is composed, one above the other. Thus, 1 o • 3 ^^* 

presses a comp6und ratio. 

One quantity is said to vary directly as another, when both 
increase or decrease together in the same ratio. 

One quantity is said to vary inversely as another, when the one 
increases in the same ratio as tHe other decreases. 

If the terms of a ratio are both mukiplied or divided by the 
same numher, the ratio is not altered. Thus, the ratio of 8:2 
is 4; the ratio 8 X 2 : 2 X 2 is 4; and the ratio of 8 -r- 2 : 2 -i- 
2 is 4. 

237. What is a componnd ratio? What a duplicate ratio? What a 
tripHc&te ratio 1 What is the effect of multiplying or dividing the terms of 
a ratio ? 
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PROPORTION. 

238. Proportion is an equality of ratios. Thus 9 : 3 = 12 : 4 
expresses a proportion. 

Proportion is usually written with four dots (: :), instead of the 
sign of equality between the ratios ; thus, 9 : 3 : : 12 : 4 expresses 
a proportion, and is read, the ratio of 9 to 3 is equal to the ratio 
of 12 to 4, or 9 is to 3 as 12 is to 4 

The numbers which form a proportion are called ProportionalSo 
The first and third are called Antecedents) the second and fourth 

are called Consequents ; also, the first and last are caUed Extremes, 

and the remaining two the MeanSt 

239o Any four numbers are said to be proportional to each 
other when the first contains the second as many times as the 
third contains the fourth ; or when the second contains the fii-st 
as many times as the fourth contains the third. Thus, 9 has the 
same ratio to 3 that 12 has to 4, because 9 contains. 3 as many 
times as 12 contains 4. 

240* In a proportion^ if the antecedents or consequents^ or hothy 
are divided by the same number, they are sHU proportionals. Thus, 
dividing the antecedents of the proportion 4 : 8 : : 10 : 20 by 2, we 
have 2 : 8 : : 5 : 20 ; dividing tiie consequents by 2, we have 
4 : 4 : : 10 : 10 ; and dividing both the consequents and antece- 
dents by 2, we have 2 : 4 : : 5 : 10 ; each of which is a proportion, 
since if we divide the second term of each by the first, and the 
fourth by the third, the two quotients will be equal. The' effect 
is the same when the terms are multiplied by the same number. 

24 It ^a proportion^ the product of the extremes is equal to the 
product of the means. Thus, the proportion, 14 : 7 : : 18 : 9 may 
be . expressed fractionally, -^ == •^. Now, if we reduce these 
fractions to a common denominator, we have -^^ = -^ ; but in 
this operation we multiplied together the two extremes of the pro- 
portion, 14 and 9, and the two means, 18 and 7 ; thus, 14 X 9 
— 18X7. 

238. What is proportion 1 How is proportion written ? What are the 
numbers called that form a proportion 1 Which aije the extremes ? Which 
the means? — 239. When are numbers said to be in proportion to each 
other? — 240. Wliat is the effect of dividing the antecedents or consequents 
of a proportion ? Of multiplying^ them ? — 241. How do«» \jQSi y^q^^^*^ ^1 
the extremes compare with that of the means '^ 
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242t If the eoctremes and one of the means are given^ the other 
mean may he found, hy dividing the produoct of the extremes by 
the given mean. Thus, if the extremes are 3 and 24, and the 
given mean 6, the other mean is 12 ; because 24 X 3 = 72 ; 
and 72 -r- 6 = 12 

243» J^ the m^ans and one of the eoetremes wre given, the other 
extreme may he found hy dimding the product of the means hy the 
given extreme. Thus, if the means are 8 and 16, and the given 
extreme 4, the other extreme is 32 ; because 16 X 3 «- 128 ; 
&nd 128 -5- 4 =« 32. 

SIMPLE PROPOBTION. 

224. Simple ProporUou is an equality between two simple 
ratios. 

Simple Proportion is sometimes called the Bole of Three, fiom three 
terms being giren to find a fourth. 

2l5t To state and solve questions in Simple Propor- 
tion. 

Ex. 1. If 71b. of sugar cost 56 cents, what will 361b. cost ? 

Ans. $ 2.88. 

OPERATION. Since 71b. have flic same ratio to 

Sztreme. Mean. Moaa. 861b. as 56 cents, the cost 6f the 

7 lb. : 3 6 lb. :: 5 6 cts. former, have to the cost of the latter, 

3 6 we have the first three terms of a 

proportion given, namely, one (rf* the 

3 3 6 extremes and the two means. Now, 

16 8 to arrange the given numbers in the 

•7 \ on y ft order of a. proportion, or state the 

) "^'^ b question, we make 56 cents the third 

S 2 8 8 Extreme. t®rm> because it is of the same kind, 

and has the same ratio to the required 

answer, or fourth term, as the first has to the second. From the nature 

of the question, since the answer will be more than 56 cents, or the 

third term? the second teim nmst be larger than the^r^^; we make the 

36 the second term, and the 7 the first, and then the product of the 

means divided by the given extreme, gives the reqmred extreme. 

(Art. 243.) 

242. If the extremes and one of the means are given, how can the other 
mean be foand ? — 243. When the means and one of the extremes are given, 
how can ^e other extreme be found? — 244. What is simple proportion f 
How many terms are given in qnfi&^on& m wm^V^ ^To^rtion « 
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By Analysis. ^If 71b. cort 56 cents, 1 poimd will cost ^ of 56 
cents, or 8 cents. Then, if lib. cost 8 cents, 861b. will cost 36 times 8 
cents, or $ 2.88. 

Ex. 2. If 76 barrels of flour cost $456, what will 12 barrek 
cost? Aiis.$72. 

OFERATIOH. Wc StatC tllis question hj malringr 

tar. bar. • H^ 456 the third tenn, because it is of 

76:12::456 the same kind of the reqjiired term. 

1 2 Then, since the answer must be less 

T A \ TT^To z' 4fc T o ^^^^^ $466, because 12 barrels will 

^?t 9 costlessthan 76 barrels, we make 12 

^^^ barrels, the smaller of the two terms, 

2 5 2 ^^^ second term, and 76 barrels the 

. r a first term, and prpoeed as before. 

By Analysis. — If 76 barrels cost $456, 1 barrel will cost J^ oi 
$456, or $ 6. Then, if 1 barrel cost $6, 12 barrels will cost 12 tunes 
$6, or $72. 

£x. 3. If 3 men caa dig a well in 20 da^s, how long will it 
take 12 men ? Ans. 5 days. 

qrsB^Tio^. Since the required answer is dajs, we make 

men. men. Oayii 20 days the third term. And as 12 men will 

1 2 ; 3 ! : 20 dig the well in less time than 3 men, the 

3 answer must be less than 20 days. There- 

— fi)re we make the 8 the second term, and the 

12) 60 12 the first, and proceed as in the other ej^- 

6 days. *°^Pl^ 

By Analysis. — If 3 men can dig the well in 20 days, it will take 
one man 3 times 20 days, or 60 dajrs. Again, If one • man can dig the 
well in 60 days, 12 men can dig it in ^ (h 60 days, or 5 days. 

Rpj^E.*— Write for the third term thai number which is of the same 
land as the required fourth term. 

Of the ^Sier two numbers^ write the larger for the second term, and the 
less for the first, when the answer should exceed the third term; hut write 
the less for the second term, and the larger for the first, when the answer 
should be less 'than the third term. 

Multiply the second and Mrd terms togfither, ^m^ dmde their product 
by the first ^ 

245. What is meant by stating the question ? Which of the terms^ren 
in the example do you make the third ? Whj ? Which the second ? Why ? 
Which the first? Why? After the question is stated, how do you obtain 
the answer? 

21 
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Note 1. — When the first and second temis consist of different denomi* 
nations, they must be reduced to the same denomination; and when the 
third term is a compound number, it must be reduced to the lowest denomi- 
nation mentioned in it. The answer will be &e same denomination as the 
third term. 

NoTB 2. — To shorten the operations, factors common to the diyidend 
and diyisor maj be cancelled. 

NoTB 3. — It is often a convenient method, to divide the third term by the 
ratio of the first term to the second, 

Ex. 4. If 16 bushels of wheat are worth $24, what are 96 
bushels worth ? Ans. $ 144. 

OPERATION BY CANCELLATION. We first stato tho quB^oxi as di- 

. ba. bu. $ rected in the rule, and then write 

1 6 : 9 6 : : 2 4 ^ the second and third terms above 

6 a horizontal line, with the sign of 

$2 4X 0$ multiphcation betweei^ them, for a 

«=» S 1 4 4 dividend, and the first term below 

^^ the line for a divisor, and cancel liie 

^ conunon factors. 

As^ain, we place the % 24, which 

BY ANALYSIS ^ CANCELLATION, jg ^thc samc kind of the i4quired 

" answer, above a line fi)r a dividend ; 

$ 2 4 X and then say. Since 16 bushfels are 

. =a $ 1 4 4 worth $ 24, 1 bushel is worth ^ of 

j^^ $ 24, and express the division by 

placing the 16 below the line for a 

divisor. Now, since 96 bushels are worth 96 times as. much as 1 

bushel, we express the multiplication by placing the 96 above the line, 

and then cancel as before. 



Examples fob Fbaotice. 

5. What cost 9 gallons of molasses, if 63 gallons cost $ 1449 ? 

Ans. $ 2.07. 

6. What cost 97 acres of land, if 19 acres can be obtained for 
$337.25? Ans. $1721.75. 

7. If a man travel 319 miles in 11 days, how far will he travel 
in 47 days ? Ans. 1363 miles. 

8. When $ 120 are paid for 15 barrels of mackerel, what will 
be the cost of 79 barrels ? Ans. $ 632. . 

245. What is the rale for simple proportion ? How should the pupil per- 
form the questions ? How do you state the question and arrange the terms 
for cancellation ? What do you cauceH How do you arrange the terms 
ibr cAuceiiation by anaLyBisI 
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9. If 9 horses eat a load of haj in 12 days, how many horses 
can eat the same quantity in 3 days ? Ans. 86 horses. 

10. When $ 5.88 are paid for 7 'gallons of oil, what cost 27 
gallons ? • Ans. $ 22.68. 

11. When $ 10.80 are paid for 91b. of tea, what cost 1471b ? 

Ans. $176.40. 

12. What cost 27 tons of coal, when 9 tons can be purchased 
for $ 85.95 ? • Ans. $ 257.85. 

13. If 15 tons of lead cost $ 105, what cost 765 tons ? 

Ans. $5355.00. 

14. 1£ 16hhd. of molasses cost $ 320, what cost 176hhd. ? 

$3520.00. 

15. If 15cwt 8qr. 171b. of suga% cost $ 124.67, what cost 
76cwt. 2qr. 191b. ? Ans. $ 600.56+. 

16. If the cars on the Boston and Maine Railroad go one 
mile in 2 minutes and 8 seconds, how long will they be in passing 
from H»(rerhi]l to Boston, the distance being 32 miles ? 

Ans* Ih. 8min. 16sec 

17. If a man' dm travel 3m« 7fur. 18rd. in one hour, how far 
can he travel in 9h. 45min. 19sec. ? Ans. 38m. 2fur. 32rd.-|-. 

18. A fox is 96 rods before a greyhound, and while the fox is 
running 15 rods the greyhound runs 21 rods ; how far must the 
dog run before he can catch the fox ? Ans. 336 rods. 

19. K 5 men can reap a field in 12 hours, how long would it 
take them if 4 men were added to their number ? 

Ans* 6§ hours. 

20. Ten men engage to build a house in 63 days, but 3 of 
their number being taken sick, how long will it take itie rest to 
complete the house T Ans. 90 days. 

21. If a 4 cent loaf weighs 5oz. when flour is $ 5 per barrel, 
what should it weigh when flour is $ 7.50 per barrel ? 

Ans. 3^z. 

22. If 7 men can. mow a field in 10 days when the days are 
14 hours long, how long will it take the same men to mow the 
field when the days are 13 hours long ? Ans 10^ days. 

23. If 291b. of butter will purchase 401b. of cheese, how many 
pounds of butter will buy 791b. of cheese? Ans. 57^1b. 

24. K f of a yard cost f of a dollar, what ynJl ^ of a yard 
cost? Ans. $0.7 6^. 
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85. If 4( y»rds0f dath <x)(Bt $ 2|) whftt will 19^ ynrds eost? 

Ans. $ 11^0. 

yd. yd. 9- A ' Si^ Q^ 

4i:19i::H5 ^ X ^ f- ^ =« 11.50, Ans. 

26. ff for 4^3^ yards of velvet ihere be received llf yards of 
caliGo, how many yards of velvet will be sufficient to purchase 
100 yards of calico? Am ^9i|f yards. 

27. A oertein piece of labor was to have been perlbrmed by 
144 men in 36 days^ but « Jiumber of them havk^ been tent 
away, the work was performed in 48 days ; required the number 
of men discharged. An& 36 men. 

28. James can mow a certain field in 6 days, John' can mow 
it in 8 days $ how kmg wil^it take John and James both to mow 
it ? Am.B^ days. 

29. A. Atwood can hoe a ^sertaln £eld in 10 days, but with 
the assistance of his son Jerry he can hoe it in 7 days, and he 
and his son Jacob can hoe it in 6 days ;*" how long woujd it take ' 
Jerry and Jacob to hoe it together ? Anis. 9^ days. 

SO. Bought « horse ifor$ 7^; for wiiat must I sell him to gain 
10 per cent.? 

1.00 : 1.10 ^ 2 $ 75 : $ 82.50, Ana. 

3L Bought 40 jards of «lotli at $5.00 per yaid; for what 
must I sell the whole amount to .gain 15 per cent ? 

Ans. $230.0a 

32. My chaise, cost ^175, but^ having been injured, I am 
willing to sell it at a loss of 30 per cent ; what should I re- 
ceive? Ans. $122.50. 

33. Bought a oai^go t)f floin* tm speculation, at $ 5.00 per bar- 
rel, and sold itMt $ 6.00 per barrel ; what did I gain per cent ? 

Ans. 20 per cent 

34. Bou^t a hogshead. of AK)lasses for $ 15.00, but, it not 
proving as good as I expected, I sell it for $ 12 ; what do I lose 
per cent ? Ans. 20 per cent 

35. Bought a hogshead of molasses for $ 27.50, at 25 cents 
per gallon ; how much did it contain*? Ans. 110 gaflons. 

36. A certain farm was ^soM for $ 1728, it being $ 15.75 per 
acre; what was the quantity of land ? Ans. 109A. 2R. 34^p. 

37. A certam cistern has 3^ cocks ; the £rst wiU empty it io 
2 hours, the second in 3 hours, and the third in 4 hours ; in what 
time would they all empty th*e cistern together ? 

Ans. 55^ mittutes. 
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COMPOUND PROPORTION. 

216* GomponflS Proportion is an expression of equality between 
a compound and a simple totio. 

It is employed in the solution of such questions as require two 
or more statemeata in Simple Proportion. 

247. To state and solve questions in Compound Pro- 
portion. 

Ex. 1. If $100 win gain $8 in 12 months what will $^0 
gainjln 10 months ? Ans. $ 40. 

oFBR^TioR. In Btating this 

Eztieme. Mean. question^ we make 

$100 : $600 \ ..^Sg $8, the gain, which 

1 2 mo. : 1 ma j" * ' ^ is of the same kind 

as the required 
600X10X8 48000 ^^^ term, the third 

= — =« $ 4 0, Bztrame. tenn. Then, tak- 

100X12 1200 ingofthe i-emain- 

m^ terms two of 
the same kind, S 100 and $ €00, we inquire if the answer, depend- 
ing on these alone, must be greater or less than the third term; 
and since it must be greater, because $ 600 will gain more than 
$100 in the same time, we make $ 600 the second term^ and $ 100 
the first Again, we take the two remaining terms, and make 10 mo. 
the second term, and 12 mo. the first, since the same sum would 
gain less in 10 ma than in 12 mo. We then find the continued 
products of the second and third terms, and divide it by the product 
of the first terms, for the answer. 

Btjle. — Make that number which is of the same Hnd as ihe etnswer 
required the third term of a proportion* Of the remaining numbers^ take 
<iny twoy that are of ihe same Jdnd^ and consider whether an answer^ 
depending upon these alone, would be greater or less than the third term, 
and place them as directed in ^mple Proportion* 

Then take any other tu)0, and consider whether an answer, depending 
only upon them, would be greater or less than the third term, and arrange 
them accordingly; and so on wUU aU are used* 

246. What is compound proportion ? For what is it employed ? — 247. In 
stating tiie question, which of the numbers do jou make the third term ? 
Why ? What do you do with the remaining terms ? How do you know 
which of the two to take for the second term ? Which for the first ? After 
all the terms have been arranged, how do you find the answer f The rule 
for compound proportion ? 
21* 
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MtUHply the product of the second terms by the third, and divide the 
result by the product of the first terms. The quotient unU be the fourth 
term, or answer. '* 

Note. — Operations can often be much shortened by cancellation. 

Ex. 2. If $ 100 will gain $ 6 in 12 months, what will $800 
gain in 8 months? 

OPEBATION BT CANCELLATION. 

$100:$800> ..$6 . We state the question accord- 

1 2 mo. : 8 mo. j • • ^ ^^ ^ ^^ ^^^ ^^^ ^^^^ write 

3 4 the second and third terms for a 

X S X 6 dividend and the first terms for 

—=> $ 3 2 ^ divisor, and cancel the com- 

i00Xii mon factors. 

F $ 6 is the gain of $ 100 in 

12 mo., in 1 mo. the gain of $100 

will be ^ as much, or $ y<^, and in 

$ X$ X 000 ^ ^ „ 8 mo. 8 times asmuch, or %^-^ 



BT ANALYSIS AND CANCELLATION. 
4 8 



$32 



ift><.i00 H^^ '^ SlOO gain $«^ 



6x8 



m 



j^ 8 mo., $ 1 will gain y^t ®^ **> ^ 

^ 12^x100 > a^d $800 will gain 
800 times as much, or $ ^axloo^ ^ ^^^ cancelling the common &cten 
we obtsdn $ 82 for the answer. 

Examples fob Practice. 

8. If $ 100 gain $ 6 in 12 months, in how many months will 
$ 800 gain $ 32 ? Ans. 8 months. 

4. If $ 100 gain $ 6 in 12 months, how large a sum will it 
require to gain $ 32 in 8 months ? Ans. $ 800. 

5. If $ 800 gain $82 in 8 months, what is the per cent. ? 

Ans. 6 per cent 

6. If 15 carpenters can build a bridge in 60 days when the 
days are 15 hours long, how long wiQ it take 20 men to l^uild 
the bridge when the days are 10 hours long ? 

Ans. 67^ days. 

247. How can operations often be shortened ? How are questions stated 
for cancellation ? Which terms are taken for the dividend 1 Which for the 
divisor 1 What are cancelled ? 
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7. If a regiment of soldiers, consisting of 939 men, can eat 
351 bushels of wheat in 3 weeks, how many soldiers will it re- 
quire to eat 1404 bushels in 2 weeks? Ans. 5634 soldiers. 

8. If 8 men spend $ 64 in 13 weeks, what will 12 men spend 
in 52 weeks? Ans. $384 

9. If 8 horses consume 42 bushels of grain in 24 days, how 
many bushels will suffice 32 hordes 48 days ? 

Ans. 336 bushels. 

10. If 6 men in 16 days of 9 hours each build a wall 20 feet 
long, 6 feet high, and 4 feet thick, in how many days of 16 hours 
each will 24 men build a wall 200 feet long, 16 feet high, and 6 
feet thick ? Ans. 90 days. 

11. If a man travel 117 miles in 15 days, employing only 9 
hours a day, how far would he go in 20 days, travelling 12 
hours a day ? Ans. 208 miles. 

12. If 12 men in 15 days can build a wall 30 feet long, 6 feet 
high, and 3 feet thick, when .the days are 12 hours long, in what 
time will 30 men build a wall 300 feet long, 8 feet high, and 6 
feet thick, when they work 8 hours a day ? Ans. 240 days. 

13. If the carriage of 5cwt 3qr. 150 miles cost $ 24.58f what 
must be paid for the carriage of 7cwt. 2qr. 151b. 32 miles, at 
the same rate ? Ans. $ 6.97-|-. 

14. A received of B $ 9 for the use of $ 600 for 6 months ; 
now B wishes to hire of A $ 1800 until the interest shall amount 
to the same sum. For how long must he hire it ? 

Ans. 2 months. 

15. If 15 oxen or 20 cows wiU eat 3 tons of hay in 8 weeks, 
how much hay will be sufficient for 15 oxen and 8 cows 12 
weeks ? Ans. 6-j^ tons. 

16. If 5 men, by laboring 10 hours a day, can mow a field of 
30 acres in 10 days, how long will it require 8 men and 7 boys, 
provided each boy can do -^ as much as a man^ to mow a field 
containing 54 acres ? Ans. 7-^^^ days. 

17. If 2 men can build 12 J rods of wall in 6|^ days, how 
long will it take 18 men to build 247-^ rods ? Ans. 14 days. 

18. If 248 men, in 5^ days of 11 hours each, dig a trench of 
7 degrees of hardness, and 232^ feet long, 3§ feet wide, and 2^ 
feet deep, in how many days of 9 houra each will 24 men dig a 
trench of 4 degrees of hardness, and 337 J feet long, 5f feet wide, 
and 3J feet deep ? Ans. 132 days. 
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PROFIT AND LOSS. 

2I8« Profit and Lou is the process by which merchants and 
other traders estimate their gain or loss in buying and selling 
goods. 

Gains and losses are usually reckoned on the prime or first 
cost of articles. 

249. To find the rate per cent, of profit or losd when 
the cost and selMng price are given. 

Ex. 1. If I buy flour at $ 4 per barrel, and sell it At $ 5 per 
barrel, what is the gain per cent. ? Ans. 25 per cent. 

OFEBATIOBr. 

$5 — $4 — $l;i=il.00-4-4 — .25, or 25 per cent 

By subtracting the cost from the selling price, We find the gain per 
barrel to be $ 1. Now, if the gain » S 1 on S 4, it k ^ of the cost, 
and ^ a> .25, or 25 per cent. 

OPERATION BT PBOFOBTION. 

S5 — $A^ 1 1 ; $ 4 : $ 1 : : 1.00 : .25, thatis, 25 per cent 

2. If I buy flour at $ 5 per barrel, and sell it at $4 per barrel, 
what is the loss per cent. ? Ans. 20 per cent 

OFEBATION. 

$5 — $4to$l;^=» 1.00 -r- 5 = .20, or 20 per cent 

By subtracting the selling price fit)m the cost, we find the loss per 
barrel to be %1. Now, if the lofis is $ 1 on $ 5, it is ^ of the cost, and 
^ B= .20, or 20 per cent From this analysis, and that of the preceding 
example, it is seen that the operation is equivalent to making the gain 
or loss the numerator of a fraction, and the cost the denominator, and 
then reducing this fraction to a deoknal ; or, in short, to simply dirid- 
ing the gain or loss by the cost 

OPERATION BT PBOPOBTIOir. 

$5^$4 ^ $1; $5: $1 :: 100 per cent: 20 per cent 

Bulb 1. — Divide the gain or loss hy the cost, and the quotient wiU be 
ihe gain or loss per cent. Or, 

KuLE 2. — As the cost is to the sum gained or lost, so is 100 
per cent, to the per cent, gained or lost, 

248. What is profit and loss ? What is the first mle for finding the profit 
or loss in bnjing or selling goods ? What is the second rule ? 
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Examples for Practice. 

8. Bought 40 yards of broadcloth at $ 5.40 per yard, and I 
sell f of it at $ 6 per yard, and the remamder at $ 7 per yard ; 
what do I gain per cent. ? Ans. 15|^ per cent • 

4. A merchant purchased for cash 50 barrels of floifi*, at $ 5 
per barrel, and immediately sold the same on 8 months' credit, 
at $ 5.98 per barrel ; what does he gam per cent ? 

Ans. 15 per cent 

5.' A grocer bought a hogshead of molasses, containing 100 
gallons, at 30 cents per gallon ; but 80 gallons having leaked 
out, he disposed of the remainder at 40 cents per gallon. Did he 
gain or lose, and how much per cent ? 

Ans. Lost 6§ per cent 

6. A gentleman in Bochester, N. T., purchased 3000 bushels 
of wheat, at $ 1.12^ per bushel. He paid 5 cents per bushel for 
its transportation to New York city, and then sold it at $ 1.37 J 
per bushel ; what did he gain per cent ? 

Ans. 17^ per cent 

7. J. Morse bought^ in Lawrence, a lot of land 7^ rods 
square, for $ 5 per square rod. J3e sold the land at 5 cents per 
square foot ; what did he gain per cent ? 

Ans. 172^ per cent 

. 250. To find the selling price, when the cost and the 
gain or loss per cent, are given. 

Ex. 1. If I buy flour at $ 4 per barrel, for how much must I 
fleU it per barrel to gain 25 per cent ? Ans. $ 5. 

OPERATION. 

$4x.25«=.$1.00s then$4 + $l «$5, Ans. 

If I sell the flour for 25 per cent gain, I sell it for .25 more than it 
cost Therefore, if I add to the cost .25 of the cost, the sum will be 
the price per barrel for which the flour must be sold. 

OPERATION BT PROPORTION. 

1.00 + .25 = 1.25 ; 1.00 : 1.25 : : $4 : $ 5, Ans. 

2. If I buy flour at $ 5 per barrel, for what must I sell it per 
barrel to lose 20 per cent ? 

250. Explain how yoa find tho selling price when the cost and the gain or 
loss per cent are given. 
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pPBRATIOir. 

$5x .20 = 1.00; $5 — $1 =$4, Ans. 
If I sell the floor for 20 per cent loss, I sell it for .20 less than it 
cost. Therefore, if I subtract from the cost .20 of the cost, the re- 
mainder will be the price per barrel for which the flour must be sold. 

^ OPERATION BY PROPORTION. 

1.00 — .20 =« .80 ; 1.00 : .80 : : $ 5 : $ 4, Ans. 

Rule 1. — Find the percentage on the cost at the given rate per cent, 
and add it to the cost, or subtract it from the same, according as the sell- 
ing price is to he that of profit or loss. Or, 

Rule 2. — As I is to 1 with the profit per cent, added, or loss per cent 
tubtracted, expressed decimally, so is the given price to the price required. 

Examples fob Practice. 

8. Bought a hogshead of molasses containing 120 gallons, for 
30 cents per gallon, but it not proving so good- as was expected, 
I am willing to lose 10 per cent, on the cost ; what shall I re- 
ceive for it ? Ans. $ 32.40. 

4. A grocer bought a hogshead of sugar, weighing net 8cwt. 
3qr. 51b., for $ 88 ; for what must he sell it per pound to gain 
20 per cent ? Ans. 12 cents per pound. 

5. J. Simpson bought a farm for $ 1728 ; for^what must it be 
sold to gain 12 per cent., provided he is to wait 8 months, without 
interest, for his pay? . Ans. $ 2012.77-f-. 

6. J. Fox purchased a barrel of vinegar containing 32 gal- 
lons, for. $4; but 8 gallons having leaked out, for how much 
must he sell the remainder per gallon to gain 10 per cent, on the 
cost ? Ans. $ 0.18 J per gallon. 

7. Bought a horse for $ 90, and gave mj note to be paid in 6 
months, without interest ; what must be my cash price to gain 20 
per cent, on my bargain ? Ans. $ 104.84-j-. 

8. H. Tilton bought 7cwt. of coffee at $ 11.50 per cwt, but 
finding it injured, he is willing to lose 15 per cent. ; for how 
much must he sell the 7cwt. ? Ans. $ 68.42-|-. 

251. To find the cost when the selling price and thQ 
gain or loss per cent, are given. 

Ex. 1. If I sell flour at S 5 per barrel, and by so doing make 
25 per cent., what was (he cost of the flour? 

Ans. $ 4 per barreL 

250. What is the first rale for finding at what price goods most be sold 
to gain or lose a given per cent. ? Th« second rale ? ^ 
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OPERATION. 

$5.00-7-1.25 = $4, AnB. 

Since the gain is 25 per cent of the cost, the selling price, $ 5, is 
equal to the cost increased by 25 per cent, of the cost, or to 1.25 of the 
cost. Hence, the cost must be as many dollars as 1.25 is contained 
times in 5, or $ 4. 

OPERATION BY PROPORTION. 

1.00 + .25 = 1.25 ; 1.25 : 1.00 : : $5 : $4, Ans. 

2. If I sell flour at $4 per barrel, and by so doing lose 20 per 
cent., what was the cost of the flour ? Ans. $5 per barrel. 

OPERATION. 

$ 4.00 -^ .80 = $ 5, Ans. 

Since the loss is 20 per cent, of the cost, the selling price, S 4, Is 
equal to the cost decreased by 20 per cent, of the cost, or .80 of the 
cost. Hence, the cost must be as many dollars as .80 is contained times 
in 5, or $ 5. 

OPERATION BT PROPORTION. 

1.00 — .20 = .80 ; .80 : 1.00 : : $4 : $5, Ans. 

Rule 1. — Divide the selling price by 1 increased by the gain per 
cent,, or hy 1 decreased by the loss per cent., expressed dedmaUy, and 
the quotient will be the cost. Or, 

KuLE 2. — As 1 with the gain per cent, added, or loss per cent sub- 
tracted, expressed deqimaUy, is to 1, so is the selling price to the cost, 

EXAMPLBS FOB PRACTICE. 

3. Having used my chaise 16 years, I am willing to sell it for 
$ 80 ; but by so doing I lose 62 J per cent. ; what was the cost of 
the chaise ? Ans. $ 213.33^. 

4. If I seU wood at $ 7.20 per cord, and gain 20 per cent., 
what did the wood cost me per cord ? Ans. $ 6 per cord. 

5. J. Adams sold 40 cases of shoes for $ 1600, and gained 18 
per cent. ; what was the first cost of the 'shoes ? 

Ans. % 1355.93-f . 

251. What is the first mle for finding the cost, when the selling price and 
the gain or loss per cent are given ? The second ral^ 1 
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6. Sold 17 barrels of flour at $ 8 per barrel, for which 1 1*©- 
ceived a note payable in 3 months. This note I had discounted 
at the Granite Bank, but, on examining mj account, I find I have 
lost 10 per cent on the flour; what was its coat? 

Ans. $148.76+. 

iSi. The selling price of goods and the rate per cent, 
being given, to find what the gain or loss per cent, would 
be, if sold at another price. 

Ex. 1. If I sell flour at $ 5 per barrel, and gain 25 per cent, 
what should I gain if I were to sell it for $ 7 per barrel ? 

OPBRATiOK. 

We find the costof the flour" per barrel, as in Art. 261. Thus, 
$ 5.00 -=- 1.25 = $4.00, the cost per barrel. 

We find the gain per cent, on the cost when sold at $ 7 pior barrel, 
as in Art 249. Thus, 

$7 — $4«=»$8,; 8.00 -7- 4 b* .76, or 76 per cent 

OPBBATION BY PBOPORTlOlf. 

1.00 + .25 « 1.25 ; $5 : $7 : : 1.25 : 1.75 j 
1.75 _ 1.00 = .75, that is, 75 per cent 
Rule 1. — Find the cost (Art 261), and then Vie gain or loss per 
cent, on this cost at the proposed selling price, (Art 249.) Oti 

Rule: 2. — As the first price is to the proposed price^ sois 1 wUh the 
gain per cent, of the first price addedy or the loss per cent, of the first price 
subtracted^ to 1 vjiffi the gain per cent, of the proposed price added, or 
with the loss per cent, of Vie proposed price svbtracted* 

NoTB. — If the resnlt by the last rale exceeds 1. 00, the excess is the gain 
per cent ; but, if it is less than 1.00, the deficiency is the loss per cent 

Examples fob Practice. 

2. Sold a quantity of oats at 28 cents per bushel^ and gained 
12 per cent ; what per cent should I gain or lose, if I were to 
sell them at 24 cents per bushel ? Ans. Lose 4 per cent 

3. S. Rice sold a horse for $ 37.50, and lost 25 per cent ; 
what would have been his gain per cent if he had sold him for 
$ 75 ? Ans. 50 per cent 

4. S. Phelps sold a quantity of wheat for $ 1728, and took 

252. What is the first rule for finding what gain or loss is made by selling 
goods at another price when the selling price and rate per cent, are given 1 
The second rale? If the answer exceeds 1.00 what is the excess? If it is 
less than I.OO, what is the deficiency? 
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a note payable in 9 months without interest, and made 10 per 
cent, on his purchase ; what would have been his gain per cent, 
if he had sold it to James Wilson for $ 2000 cash ? 

Ans. 334- per cent 

MISCELLANEOUS EXERCISES. 

1. A horse that cost $ 84, having been injured, was sold for 
9 75.60 ; what was the loss per cent ? Ans. 10 per cent 

2. Sold a horse fpr $ 75.60, and lost 10 per pent on the cost ; 
but, if I had sold him for $ 97.44, what per cent should I have 
gained on the cost of the horse ? Ans. 16 per cent 

3. M. Star sold a horse for $ 97.44, and gained 16 per cent. ; 
what would have been his loss per cent if he had sold the horse 
for $ 75.60, and what his actual loss ? 

Ans. Loss 10 per cent $ 8.40 loss. 

4. If I buy cloth at $ 5 per yard, on 9 months' credit, for what 
must I sell it per yard for cash to gain 12 per cent. ?* 

Ans. $ 5.35-j-. 

5. A. Femberton bought a hogshead of molasses, containing 
120 gallons, for $ 40 ; but 20 gallons having leaked out, for what 
must he sell the remainder per gallon to gain 10 per cent on his 
purchase ? Ans. $ 0.44. 

6. H. J[ones sells flour, which cost him $5 per barrel, for 
$7.50 per barrel ; and J. B. Crosby sells cofiee for 14 cents per 
pound, which cost him 10 cents per pound; which makes the 
greater per cent. ? Ans. H. Jones makes 10 per cent most 

. 7. J. Gordon bought 160 gallons of molasses, but having sold 
40 gallons, at 30 cents per gallon, to a man who proved a bank- 
rupt, and could pay only 30 cents on the dollar, he disposed of 
the remainder at 35 cents per gallon, and gained 10 per cent, on 
his purchase ; what was the cost of the molasses ? 

Ans. $ 41.45+. 

8. D.JJugbee bought a horse for $75.60, which was 10 per 
cent less than his real value, and sold him for 16 per cent more 
than his real value ; what did he receive for the horse, and what 
per cent did he make on his purchase ? 

Ans. Received $ 97.44, and made 28f per cent 

9. A merchant bought 70 yards of broadcloth that was IJ 
yards wide, for $ 4.50 per yard, but the cloth having been wet, 
it shrunk 5 per ^jent in length, and 5 in width ; for what must 
the cloth be sold per square yard to gain 12 per cent ? 

«« Ans, $3,19+. 
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PARTNERSHIP, OR COMPANY BUSINESS. 

253* FftrtQership is the association of two or more persons iD 
business, with an agreement to share the profits and losses. 

Partners are the persons associated in business. 

Company, or Firm, is the name of the business association. 

Capital, or Joint Stoek, is the money or property invested in the 
company or firm. 

The DivldeBd is the profit or gain on the shares of the capital. 

254, To find each partner's share of the profit or loss 
when each one's stock is employed the same time. 

Ex. 1. John Smith and Henry Gray enter into partnership for 
three years ; Smith puts in $ 4000, and Gray $ 2000! They 
gain $570. What is each man's share of the gain ? 

* Ans. Smith's gain, $ 380 ; Gray's gain, $ 190. 

OPBBATION. 

$ 4 0, Smith's stock, Jg^g = f , Smith's part of the stock. 
$ 2 0, Gray's " f|§^ = ^, Gray's part of the stock. 

$ 6 0, Whole stock. 

Then f of $ 5 7 0, the whole gain, == $ 3 8 0, is Smith's share ef 

the gain. 
And i of $5 7 0, « « »= $ 1 9 0, is Gray's share of 

. the gain. 

Proof, $5 7 

Since $ 4000 -f- $ 2000 = $ 6000 is the whole stock, Smith's part of 
the stock is J^ = t; and Gray's part, MM =^. Then, since each 
man's gain must correspond to his stock, f of $670, or, $880, is 
Smith's share of the gain ; and ^ of $ 570, or $ 190, is Gray's share of 
the gain. 

OPBBATIOl? BY PROPORTION.' 

$6000:$4000::$570:$38 0, Smith's gain. 
$6000:$2000::$570:$19 0, Gray's gain. 

253. What is partnership'? What are the persons associated called? 
What is the association' called ? What the property invested % What tho 
" ; or loss? 
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BlTLE 1. — MuUiply the vihoU gain or loss by ike fractions denoting 
each partner's part of the whole etock, and the products toill be the respec^ 
live shares of the gain or loss of each partner. Or, 

Rule 2.-— As the whole stock is to each partner's stocky so is the whole 
gain or loss to each partner^s gain or loss. 

Examples fob Pbactice. 

2. Three merchants, A, B, and C, engaged in trade. A put 
in $ 6000, B put in $9000, and C put in $5000. Thej gain 
$ 840. What is each man's share of the gain ? 

Ans. A's gain $ 252, B's gain $ 378, Ob gain $ 210. 

3. A bankrupt owes Peter Parker $ 8750, James Dole $ 3610, 
and James Grage $ 7000. His effects, sold at auction, amount to 

' $ 6875 ; of this sum $ 375 are to be deducted for expenses, &c. 
What will each receive of the dividend ? 

Ans. Parker, $2937.75|JJ; Dole^ $1212.03^; Gage, 

$2350.20yVT- 

4. A merchant, failing in trade, owes A $ 500, B $ 386, C 
$ 988, and D $ 126. His effects are sold for $ 100. What will 
each man receive ? 

Ans. A receives $ 25.00, B $ 19.30, C 49.40, D $ 6.30. 

5. A, B, and C, engaged in trade. A put in $ 700, B put in 
$ 800, and C put in 100 barrels of flour. They gained $90; 
of which sum C took $ 30 for his part ; what wUl A and B re- 
ceive, and what was Cs flour valued per barrel ? 

Ans. A receives $ 42, B $ 18, Cs flour $ 5 per barrel 

/ 
25S» To find each partner's share of the profit or loss, 
when the stock is employed unequal times. 

Ex. 1. Josiah Brown and George Dole trade in company. 
Brown put in $ 600 for 8 months, and Dole put in $ 400 for 6 
months. They gsdn $ 60. What is each man's share of the 
gain? 

OPERATIOir. 

$600X8 — $48 for 1 month. 
$ 4 X 6 — $2400 for 1 month. 

$7200, 
m% = §, Brown's share in the partnership, 
ff ^^ » ^, Dole's share in the partnership, 
f of $ 60 = $40, Brown's gjdn ; ^ of $ 60 = $20, Dole's gain. 

254. Tile rale for finding the shares of profit or loss when the stock is 
employed the same time 1 
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$ 600 for 8 months is tbe same as $ 600 X 8 ==> S 4800 for 1 month, 
because $ 4800 would gain as much in 1 month as $ 600 in 8 months ; 
and $ 400 for 6 months is the same as $ 400 X 6 »= $ 2400 for 1 month. 
The question then is the same as if Brown had put in $ 4800 and Dole 
$ 2400 for 1 month each. The whole stock would then be $ 4800 -|- 
$ 2400 =r $ 7200, and Brown's share of the gain would be ^fM » | 
of $ 60 ::» $40 ; and Dole's share, m^ » ^ of ^60 = $ 20. 

OFEBATION BY PROPOETIOIT. 

$4800 $7200: $4800:: $60:$40,B'sshare. 
$2400 $f 200:$2400::$60:$20,iyfisliare. 

$7200 

BuLE 1. — Multiply each partner's stock by (he time ittoas in trader 
and consider each product a numerator , to be written over the sum of the 
products^ as a common denominator. Then multiply the whole gain or 
loss by each of these fractions, and the product will be the respective shares 
of the gain or loss of each partner. Or, 

Bulb 2. — Multiply each partner^s stock by the time it was in trade; 
then, as the sum of these products is to each product, so is the whole gain 
or loss to each partner's gain or loss. 

Examples fob Practice. ^ 

2. A, B, and C trade in company. A put in $ 700 for 5 
months ; B put in $ 800 for 6 months ; and C put in $ 500 for 
10 months. They gain $ 399. What is each man's share of the 
gain? Ans. A's gain $ 105, B's gain $ 144, C's gain $ 150. 

3. Johnson, Hyde, and Tyler enter into business, under the 
firm of Johnson, Hyde, & Co. Johnson put in at first $ 1000, 
and at the end of 6 months $ 500. Hyde put in at first $ 800, 
and at the end of 4 months $ 400 ; but, at the end of 10 months, 
he withdrew $ 600. Tyler put in at first $ 1200, and at the end 
of 7 months $ 300, and at the end of 10 months $ 200. At the 
end of the year they found their net gain to be $ 1000. What is 
each nian's share ? 

Ans! Johnson's gain $ 348.02f§f , Hyde's $ 273.78i»^ Tyler's 
$378.19^. 

4. Greorge Morse hired of William Hale, of Haverhill, a horse 
and chaise for a ride to Newburyport, for $ 3.00, with the privi- 
lege of one person's having a seat with him. Having rode 4 

255i What are the rules for finding the shares of profit or loss when the 
stock is employed for unequal times ? Why do yon multiply e&ch man's 
stock by the time it was in trade ? 
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miles, be took in John Jones, and carried him to Newburyport, 
and brought him back to the place from which he took him. 
What shsie of the expense should each pinr, the distance ^m 
Haverhill to Newburyport being 15 miles r 

Ans. Morse pays $ 1.90, Jones pays $ 1.10. 

5. J. Jones and L. Cotton enter into partnership for 1 year. 
January 1, Jones put in $ 1000, but Cotton did not put in any 
until the first of ApriL What did he then put in, to have an 
equal share with Jones at the end of the year ? 

. Ans. 1333.33^. 

6. S, C, and D engage in partnerships with a capital of $ 4700. 
S's stock was in trade 8 months^ and hk »hare of the profits wa9 
$ 96 ; Cs stock was in the firm 6 mmitbs, and his share of the 
gain was $ 90 ; lys stock was in the firm 4 montiis^ and his gain 
was $80. Required the amount of stock which each had in 

^^^^ iS's stock $1200. 

Ans. -{ Cs stock $ 1500. 
(IKs stock $2000. 

7. A, B, and C engage in trade. A put in $ 300 for 7 months, 
B put in $ 500 for 8 months, and C put in $ 200 for 12 months ; 
they gain $ 85 ; what share of the gain does each receive ? 

Ans. A $ 21, B $ 40, and C $ 24 • 

8. A and B engage in trade, with $ 500. A pi^t in his stock 
for 5 months, and B put in his for 4 months. A gained $ 10, 
and B gained $ 12 ; what sum did each put in ? 

Ans. A $ 200, B $ 300. 

9. A and B trade in company. A put in $ 3000, and at the 
end of 6 months put in $ 2000 more ; B put in $ 6000, and at 
the end of 8 months took out $ 3000 ; they trade one year, and 
gain $ 1080 ; what is each man's share of the gain ? - 

Ans. A's share is $ 480, B's $ 600. 

10. Four men hired a pasture for $ 50. A put in 5 horses 
for 4 weeks ; B put in 6 horses for 8 weeks ; C put in 12 oxen 
for 5 weeks, calling 3 oxen equal to 2 horses ; and D put in 3 
horses for 14 weeks. How much ought each man to pay ? 

Ans. A $ 6.66§, B $ 16.00, C $ 13.33^, and D $ 14.00. 

11. A, B,^ and C contract to build a piece of railroad for 
$ 7500. A employs 30 men 50 days ; B employs 50 men 36 
days ; and C employs 48 men and 10 horses 45 days, each horse 
to be reckoned equal to one man, and he is also to have $112.50 
for overseeing the work. How much is each man to receive ? 

Ans. A receives $ 1875 ; B, $ 2250 •, G,%^^1^* 
22* 
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CURRENCIES. 

256* The Gnmney of a state or country is its money or cir* 
eulating medium of trade. 

In the United States, the gold, silver, and copper coins of the 
country, foreign coins whose value has been fixed by law, and 
bank-notes, redeemable in specie, pass as money. 

The Legal Tender) in this country, in payment of debts, is gold 
and silver. 

The Jkinnsio Value of foreign coins is their mint value, of 
that depending upon the weight and purity of the metal of which 
they are made ; thdr Commercial Value is the price they will 
bring in the market, and their Legal Value is that fixed by law. 

The value of some foreign coins, as fixed by present laws of 
the United States, is shown in the following 



TABLE OF FOREIGN CURRENCIES. 



Pound Ster. of G. Britain, % 4.84 
Pound Star, of Br. Prov., ^ 
Brans., > 



Nova Scotia, N. , , 

Newfoundland, and Can., ^ i 
Dollar of Mexico, Peru, {^ 



'Dollar 
Chili, and Cen. America, . 



4.00 



1.00 



Specie Dollar of Sweden 

and Norway, \ 

Specie DoL of Denmark, 
Bix Dollar of Bremen, 
Rix Dollar, or Thaler, of > 
Prussia and Northern >- 
States of Germany, ) 
Ruble, silver, of Russia, 
Guilder of Netherlands, 
Florin of Netherlands, 
Florin of South of Germany, 



y 1.06 

1.05 

.78| 

.69 



.75 
.40 
.40 
.40 



Ounce of Sicily, 
Pagoda of India, 
Tael of China, 
Milrea of Portugal, 
Milrea of Azores, 
Ducat of Naples, 
Rupee of British India, 
Marco Banco of Hamburg, 
Franc of France and Bel., 
Livre Toumois of France, 
Leghorn Livre, 
Lira of Lombardy, Vene- ) 
tian Kingdom, ) 

Lira of Tuscany, 
Lira of Sardinia. 
Real Plate of Spain, 
Real Yellon of Spain, 



$2.40 

1.84 

1.48 

1.12 

83} 



.80 

.444 

.86 

.16 
.16 
.16 

.10 
.05 



The legal currency of this country, previ6u8 to 1786, was 
sterling money, or that of pounds, shillings, and pence. On the 
adoption of the currency of dollars and cents, there were in 
circulation colonial notes, or bills of credit, which had depre- 
ciated in Vjalue. This depreciation being greater in some seo- 



256. What is currency ? What pass for money in the United States ? 
What is the intrinsic yalue of foreign coins? The commercial value? 
The legal value ? Mention some of the foreign coins whose value has been 
tfxed by law. What was the currency of this country previous to 1786 ? 
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tions than in others, gave rise to the variation, in the States, as to 
the number of shillings equivalent to a dollar, as shown in the 
following 

TABLE. 

{NewEng.States,"] 
Virginia, I =s 6s. «= -Jlr £ , called New Eng. currencv ; 

Kentucky, [of which l£ »S3^; ls.»16}ct8. 

Tennessee, J 

{New York, S 

Ohio, I =88.=«|£,called New York currency; 

Michigan, [of which l£ » $ 2^ ; Is. » 12^ cts. 

North Carolina, J 
{Penn^lvania, 1 
New Jersey J I »» 7s. 6d. sv f £ , called Pennsylvania cur- 
Delaware, I rency; of which l£ »=$2|; ls.»: 18^cts. 
Maryland, J 
4,. - . 5 Georgia, 7 «=4s.8d.=-sJ^£,calledGreorgia currency; 
^^ ^^\ South Carolina, f of which l£ = S 4f ; Is. = 21f cte. 

r Canada, "l 

^ - . J Nova Scotia, I =5s. = ^£, called Canada currency; of 
'•'^ ^ "* I New Brunswick, (which l£ =$4; Is. = 20ct8. 
(^Newfoundland, J 

( ) =4^s.=-^£, called English or Ster- 

$ 1 in -J Great Britain, > ling money ; of which l£ = $ 4.84 ; Is. 
( ) = 24|cts. 

The old currencies of the States are no longer used in keeping accounts, 
yet the price of articles is still named%y some traders in the old currency 
of their State. 

REDUCTION. 

257i Rednction of Gnmndes is the process of finding the value 
of the denominations of one currency in. the denominations of 
another. 

258. To reduce old State currencies to United States 
money, 

Ex. 1. Reduce 18£ 15s. 6d. New England currency to United 
States money. Ans. $ 62.58^. 

OPERATION. "We first reduce the shillings and 

18£ 15s. 6d. = 18.775£. pence to the decimal of a ^ound 

iqtt;; . _3 <nifi9'^fti (A^- ^^^)» ^^^ annex it to 

lb.775 -T- T^xy = 5t> b J.0»^. ^g pounds; we then divide the 

256. What gave rise to the variation in the old currency of this country < 
Repeat the table. How are the old currencies of the States now used? 
257. What is reduction of currencies ? 
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gam hj-Xf becanse 6&, or a dollar id tbis cnrrencf, b ^ of » potnid. 
Hence tba 

KuLE. — Divide the given sum expressed in pounds and decimtds of a 
pounds by the value of %1 expressed in a fraction of a pound. The gwh 
tient will be the value in dollars. 

Examples fob Pbactioe. 

2. Change 144£ 78. 6d. of the old New England con^ency to 
United States money. . Ans. $ 481.25. 

3. Change 74£ Is. 6d. of the old currency of New York to 
United States money. Ans. $ ld5.18f. 

4. Change 129£ of the^old currency of Pennsylvania to 
United States money. Ans. $ 344. 

5. Change 84£ of the old currency of South Carolina to 
United States money. Ans. $360. 

6. Change 144£ 4s. of Canada and Nova Scotia currency to 
United States money. Ans. $ 576.80. 

7. Change 257£ 8s. 6d. English or sterling money to United 
States money. Ans. $ 1245.937. 

259. To reduce United States money to old State cur- 
rencies. 

. • 

Ex. 1. Reduce $ 152.625 to^d New England currency. 

Ans. 45£ 15s. 9d. 

OPERATION. Since 68., or a dollar, in this cur- 

152.625 X A = 45.7875£^ rency, is -^ of a pound, we multiply 

45.7875£ = 45£ 158. 9d. ^ «*^t? *T ^^ i* f'^n? *' ^ 

reduce the .decunal to smUings and 

pence. (Art. 189.) 

Rule. — Multiply the given sum expressed in dollars by the value of 
$ 1 expressed in a fraction of a pound. The product wiU be the value in 
pounds. 

Examples fob Practice. 

2. Change $ 481.25 to the old currency of New England. 

Ans. 144£ 7s. 6d. 

259. How do yon reduce United States money to pounds, shillings, 

gince, and farthings, New England currency ? Why multiply by ^£ ? 
ow would you reduce United States money to pounds, &c., Oliio car- 
rencyl How, to Pennsylrania currency? The general rulel The rule 
for reducing United States money to pounds, shillings, pence, and farthings, 
of the different currencies 4 
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3* Change $ 185.1d| to the old cuirencj of New York. 

An8. 7A£ Is. 6d. 

4. Change $ 344 to the did currencj of Pennsylvania. 

Ans.l29£. 

5. Change $ 360 to the old currency of South Carolina. 

Ans. 8^£. 

6. Change %4Kfl^.bO to Canada and Nova Scotiarcurrencj. 

An& 144£ 28. 6d. 

7. Change $ 1245.937 to English or sterling money. 

Ans. 257£ 8s. 6d. 

260t To reduce any foreign currency to United States money, 
mad United States money to any foreign currency, when the 
Talue of a unit of the currency is known (Art 256). 

Mutdply or divide, as the case may require, by the vtdue of the unit of 
the given currency expressed in United States money. 

Examples fob Practice. 

Esi. 1. Keduce 123 rubles, silver, of Bussia, to United States 
money. Ans. $92.25. 

2. Reduce $ 27.90 to francs. Ans. 150 francs. 

3. What is the value «pf 121 fhalers of Prussia in United 
States money? Ans. $83.49. 

4. What is the value of $ 165.20 in florins ? 

Ans. 413 florins. 

5. A merchant purchased tea in China to the amount (rf 216 
taels. What did it cost in United States money ? 

Ans. $ 319.68. 

6. How many reals, plate of Spain, are equal to $ 5137.90 ? 

Ans. 51379. 



EXCHATTGE. 



261 1 ExchaiiPj in commerce, is the paying or receiving of 
money in one place for an equivalent sum in another, by means 
of Drafts or Bills of Exchang^. 

■ ^- » ' 

260. How do you reduce any foreign currency to United States money, and 
United States money to any foreign cucreney % — 261. What ia «x.<d&s^^'V 



262 EXCHANGE. 

A Bill of Siehailge is a written order, to some person at a dis- 
tance, to pay a certain sum, at an appointed time, to another 
person, or to his order. 

The Maker or Drawer of a bill is the person who draws it 

The Boyer, Taker^ or Bemitter of a bill is the person for whom 
it is drawn. 

The Drawee*is the person on whom it is drawn ; who is also 
called the aeceptovy after he has accepted it. 

The Indoner of a bill is the person who indorses it. 

The Holder or Fosseuor of a bill is the person in whose legal 
possession the bill maj be at any time. 

Exchange is at par when a certain sum, at the place from 
which it is remitted, will paj an equal sum at the place to which 
it is remitted. 

It is said to be at a premium, or above par, when the balance 
of trade is against the place from which the bill is remitted ; and 
hdow par when the balance of trade is in favor of the place from 
which the bill is remitted. 

INLAND BILLS. 

262. An Inland Bill of Eieliange, or Draft, is one of which the 
drawer and drawee are both residents of the same country. 

263. To find the cost of an inland bill, or draft. 

Add to the face of the hill, or draft, the amount of premium, or sub- 
tract from the face of the bill, or draft, the amount ofdis§)unt. 

Examples fob Practice. 

Ex. 1. Wliat is the cost of the following bill of exchange, or 
draft, at li}^ per cent, discount ? Ans. $ 445.22. 

$ 452. Boston, March 6, 185€. 

At sight, pay to William Dura, or order, four hundred and 
ffty-two doUars, value received^ and charge the same to my ae- 
count ^ Edwin Danton. 

To Lewis Fontenat, 

Merchant, New . Orleans. 

2. A merchant in Chicago purchased a bill on New York for 
$ 1164, at 1 per cent, premium ; what did he pay? 
Ans. $ 1175.64. 

261. What is a bill of exchange? Who is the maker, or drawer, of a 
bill 1 The buyer, taker, or remitter ? "l^he drawee ? The indorser 1 The 
holder, or possessor? When is exchange at par? When at a premium? 
When at a discount? — 262. What is an inland bill, or draft ? — 263. How 
do you find the yalne of an inland bill, or draft ? 
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S. What costs a bill on Burlington, Iowa, for $ 4000, at 2 j^ per 
cent discount? Ans. $3900. 

4. What costs a bill on Buflfalo for $ 450, at f of 1 per cent 
discount ? Ans. $ 447.18 J. 

5. What costs a draft from the Girard Bank, Philadelphia, on 
the Bank of Commerce, Boston, for $ 2517.70, at |^ of 1 per 
cent, premium ? Ans. $ 2520.84-4-* 

FOREIGN BILLS. 

264. A Foreign BUI of Eiehange is one of which the drawer 
and drawee are residents of different countries. 

Foreign bills are usually drawn in sets ; that is, at the same 
time there are drawn two or more bills of the same tenor and 
date, each containing a condition that it shall continue payable 
onlj while thef others remain unpaid. 

NoTB. — Each bill of a set is remitted in a different manner, in order to 
gaard against loss or delay ; and when one of the set has been accepted and 
paid, the others become worthless. 

EXCHANGE ON ENGLAND. 

26St The exchange value in the United States of the pound 
sterling of Great Britain, is that of its former legal value, $ 4| 
= $ i^ = $ 4.44|. The commercial value is generally about 
9 per cent, more than this exchange, or nominal par value. 

Thus, nominal pai* value being >» $ 4-44^. 

To which we add 9 per cent premium, «= .40 



The commercial par value wiU be = $ 4.84f . 

Therefore, when the nominal exchange between, the United 
States and Great Britain exceeds 9 per cent, premium, it is 
above commercial par ; when less, it is below that par. 

Note. — The intrinsic or mint value of a poond sterling according to the 
pure metal in an English sovereign, is $4,861, so that sterling money is 
actual par when it is quoted at 9f per cent premium. 

266t To find the cost of a bill on England. 

Ex. 1. What should be paid for the following bill at 9^ per 
cent, premium ? Ans. $ 4866.66§. 

264. What is a foreign bill of exchange ? How are foreign bills usually- 
drawn? Why? — 265. What is the exchange value of the pound sterling 
of Great Britain, in United States money ? How does this differ from the 
commercial par value ? 



264 EXCHANGE. 

Exchange for £ 1000. New fork, May 16, 1856. 

Thirty days after sight of this first of exchange {second ani 
third of the same tenor and date unpaid)^ pay J, W. Haihawai^ 
4" Go.y or order J London^ one thousand pounds sterling^ valm 
received^ and place the same to my accovnL 

To Bates, Baring, & Co., London. Bufus W. King. 

OPBBATION. 

$ V X 1.095 « $ 4.8661 ; 1000 X 4.866f =- $ 4866.66f. 

We multiply $^, the nominal value of a pound, bj 1.095, the 
given rate, decimaUj expressed, and obtain $ 4.86 6f as the cost 
of a pound at that rate ; and 1000 multiplied by the number 
denoting this cost gives $ 4866.66f as the cost of tiie biU. 

Rule. — Multiply the face of ihe hiU by the cost of one pound at ths 
given rate of exchange, and the product wiU be the cost in dollars* 

Note. — When there are in the giVen sam, shillings, pence, or farthings, 
the J most be reduced to a decimal 3[ a pound. 



Examples fob Pbaotice. 

2. A merchant in Boston wishes to purchase a bill of 572£ 
10s., on Liverpool, the premium being 8^ per cent ; what will it 
cost him in dollars and cents ? Ans. $ 2760.72f . 

3. if J. C. Sherman, of Chicago, should remit to London 
1200£, exchange being at 9^ per cent., what will be thie cost of 
the bill in United States money ? Ans. $ 5826.66f. 

267. To find the face of a bill on Englaiid, which can 
be purchased for a given sum. 

Ex. 1. When exchange is at 9^ per cent, premium, what will 
be the amount of a bill on London which I can purchase for 
$4866.66f? Ans. IOOOjC 

OFBRATIOV. 

$ V- X 1.095 — $ 4.866f ; 4866.66| -^ 4.866f -= 1000£. 

266. The rule for finding the cost of a bill on Endand in United States 
currency ? — 267. The rule for finding the face of a bill on England, which 
can be purchased for a given sum of United States currency 9 
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We find, as by Art. 266, the cost of one pound at the given 
rate of exchange. The given sum, $4866.66§, we divide by 
the cost of 6ne pound, and obtain 1000£ as the required face of 
the bilL 

KuLE. — Divide the given sum hy the cost of one pound at the given 
rate of exchange, and the quotient toiU be the face of the hill in pounds. 

Examples for Practice. 

2. J. Reed, of Cincinnati, proposes to make a remittance to 
Liverpool of $ 1640, exchange being at SJ^ per cent premium ; 
what will be the face of the bill he can remit for that sum ? 

Ans. 340£ Is. lOd. 

3. A merchant wishes to remit $ 500 to England, exchange 
being at 10 per cent, premium ; what will be the face of the bill 
he can purchase for that sum ? Ans. 102£ 5s. 5d.-f-* 

EXCHANGE ON FRANCE. 

268* In France accounts are kept in francs and centimes. 
The centimes are hundredths of a franc All bills of exchange 
on France are drawn in francs, and are bought, sold, and quoted 
as at a certain number of francs to the dollar. 

269i To find the cost of a bill on France. 

Divide the face of the bill by the cost of one dollar in francs, and the 
quotient unit be the cost in dollars. 

Examples for Practice. 

Ex. 1. What must be paid, in United States currency, for a 
bill on Paris of 2880 francs, exchange being 5.15 francs per dol- 
lar ? Ans. $ 462.13+. 

2. How many dollars will purchase a bill on Havre of 30000 
francs, exchange being 5.17^ francs per dollar ? 

Ans. $5797.10+. 

3. What is the cost of a biU on Paris of 62500 francs, ex- 
change being 5.12 francs per dollar? Ans. $ 12207.03+. 

270. To find the face of a bill on France, which can be 
purchased for a given sum. 

268. How are accounts kept in France ? How are all bills of exchange 
on France drawn ? — 269. How do 70U find the cost in United States cur- 
rency of a bill on France ? — 270. How do you find the face of a bill oa 
France, which can be purchased for a given sum. of X3mt^ ^\».\a>% xglq^^sts'V 
23 



2t)6 DUODECIMALS. 

Multiply the ^ven sum hy the cost of one dollar in francs^ and the 
product tdill be the face of the bUl in francs. 

Ex. 1. Alfred Walker, of New York, pays $ 2500 for a bill 
on Paris, exchange being 5.12 francs per dollar. What was the 
face of the biU m francs ? Ans. 12800. 

2. When exchange on France is at 5.13 francs per dollar, a 
bill of how many francs should $ 700 purchase? Ans. 3591. 

3. Morton and Blanchard, of Boston, wish to remit $ 675 to 
Paris, exchange being 5.16 francs per dollar; what will be the 
face of the bill of exdiange they can purchase with the money ? 

Ans. 3483 francs. 



DUODECIMALS. 

271 • Dnodeeimals are a kind of compound numbers in which 
the unit, or foot, is divided into 12 equal parts, and each of these 
parts into 12 other equal parts, and so on indefinitely ; thus, y\f, 
jir, &«. 

Duodecimals decrease from lefl to right, according to a scale 
of 12 (Art. 82 ; note). The different orders, or denominations 
are distinguished from each other by accents, called indices placed 
at the right of the numerators. Hence the denominators are not 
expressed. Thus, 

1 inch or prime, equal to -j^ of a foot, is written 1 in. or 1'. 

1 second " xfy " « 1". 

1 third « T^^ « « iw 

1 fourth « 2ny+^ « « 1"". 

TABLE. 

12 fourths make 1'". I 12 seconds make 1'. 

12 thirds " 1". | 12 inches or primes « Ift 

Note. — The foot expresses 12 linear inches, 144 square inches, or 1728 
cubic inches, according to the measure in which ihe duodecimal is employed. 

ADDITION AKD SUBTRACTION. 

272, Duodecimals are added and subtracted in the 
same manner as compound numbers. 

271. What are duodecimals ? How do duodecimals decrease fix)m left to 
light ? How are the different denominations distinguished from each other f 
-^272. How are duodecimaia oAd^d Bsvd subtracted ? 



MULTIPUCATION AND DIVISION. 267 

Examples for Practice. 

1. Add together 12ft. 6' 9", 14ft. 7' 8", 165ft. 11' 10". 

Ans. 193ft. 2' 3". 

2. Add together 182fl;. 11' 2" 4'", 127ft. 7' 8" 11'" 291ft. 5' 
11" 10'". Ans. 602ft. 0' 11" 1'". 

3. From 204ft. 7' 9" take 114ft;. 10' 6". Ans. 89ft. 9' 3". 

4. From 397ft;. 9' 6" 11'" 7'"' take 201ft;. 11' 7" 8'" 10"". 

Ans. 195fi. 9' 11" 2'" 9"". 

MULTIPLICATION AND DIVISION. 

27S. The denomination of the product of any two duo- 
decimals. 

Ex. 1. What is the product of 9fl;. multipKed by 8ft. ? 

Ans. 27ft;. 

OPERATION. 

9fl;.X3«27fl;. 

2. What is the product of 7ft;. multiplied by 6' ? Ans. 3ft. 6'. 

operahok. 
6' =^ A of a fi)ot; then 7ft. X A — 41 — 42'; 42'^ 12 
«= 3ft- 6'. 

3. What is the product of 5' multiplied by 4' ? Ans. 1' 8". 

OPERATION* 

5' =. ^2^ and 4'= ^ ; then -^ X -A- = -^ — 20" ; 20"— 1' 8". 

4. What is the product of 9' multiplied by 11'" ? 

Ans. 8'" 3"". 

OPERATION. 

9'-T^,and ll'"«T^^; then ^j X t^ - jnft^ «= 99"" 5 
99"" -T- 12 « 8'" 3"". 

Thus, feet multiplied by a nmnber denoting feet produce feet ; feet, 
by primes produce primes ; primes, by primes produce seconds, &c. ; 
and the several products are of the same denomination as denoted hy 
the sum of the indices of the numhers multiplied together. Hence, 

When two numbers are multiplied together^ the sum of their indices 
annexed to their product denotes its den&rjfdnaiion. 

274. To multiply duodecimals together. 

Ex. 1. Multiply 8ft. 6in. by 3ft. 7in. Ans. 30ft. 5' 6". 

273. How is the denomination of the product denoted when daodeciiaQl& 
are mtdtipUed together 1 
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OPERATION. ^0 first niultiijly each of the terms in the mulli* 

o/v /»/ plicand by the 7' in the multiplier ; thus, 6' X 7' «— 

^"' ^, 42" = 8' and 6". Writing the 6" below, one place 

^^^ ■ to the right, we add the 3' to the product of 8ft. X 7' 

4il. 1 1' 6" *= A9' = 4ft. and 11', which we write down. We then 

2 5ft. 6' multiply by the 8ft., thus : 6' X 3 = 18' = 1ft. and 
6'. We write the 6' under primes in the other 

3 Oft. 5' 6'' partial product, and add the 1ft. to the product of 

the 8ft. X 3, making 25ft, which we write down. 
The partial products being added, we obtain 80ft. 5' 6". 

NoTB. — The notation of feet, primes, seconds, &c., of the multiplier is 
retained in the operation to note the different order of units. 

Rule. — Write the multiplier under the multiplicand, so that the same 
denomnadons shall stand in the same column. 

Beginning at the right hand, multiply each term in the multiplicand hy 
each term of the multiplier , and give each term of the product the proper 
index, observing to carry 1 for every 12 from each lower denomination 
to the next higher. 

The sum of the severfd partial products wHl he the product required. 

Examples for Practice. 

2. Multiply 8fl^ Sin. by 7ft, 9in. Ans. 63ft. 11' 3". 

3. Multiply 12ft. 9' by 9ft. 11'. Ans. 126fti. 5' 3". 

4. My garden is 18 rods long and 10 rods wide ; a ditch is dug 
round it 2 feet wide and 3 feet deep ; but the ditch not being of 
a sufficient breadth and depth, I have caused it to be dug 1 foot 
deeper, and, outside, 1ft. 6in. wider. How many solid feet will it 
be necessary to remove ? Ans. 7540. 

5. I have a room 12 feet long, 11 feet wide, and 7^ feet high. 
In it are two doors, 6 feet 6 inches high, and 30 inches wide, 
and the mop-boards a,re 8 inches high. There are 3 windows, 3 
feet 6 inches wide, and 5 feet 6 inches high ; how many square 
yards of paper will it require to cover the walls ? 

Ans. 25-^1^ sq. yd. 
275. To divide one duodecimal by another. 
Ex. 1. A certain aisle contains 68ft. 10' 8" of floor. The 
width of the floor being 2fl;. 8', what is its length ? 

Ans. 25ft^ 10'. 
OPERATION. We first divide the 68ft. by 

2ft. 8' ) 6 8ft. 1 0' 8'' ( 2 5ft. 1 0' the divisor, and obtain 25ft. 
6 6ft. 8' ^^^ t^® (Quotient. We multiply 

the entire • divisor by the 25, 

2ft. 2' 8" and subtract the product, 66ft. 

2fl^ 2' 8" 8', from the corresponding por- 

tion of the dividend, and ob- 

274. The rule for t\ie m\JVti\J\i'c«JBL^^ ^\sa^<icm«ii&% 
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tain 2ft. 2', to whicli remsdnder we brin^ down the 8", and dividing, 
we obtain 10' for the quotient. Mvdtiplymg the entire divisor by the 
. 10', we obtsdn 2ft. 2' 8", which subtract in like manner as before, 
leaves no remsdnder. Therefore, 25ft. 10' is the length of the aisle. 

KuLE. — Find Juno many times the highest term of the dividend imU 
contain the divisor. By this quotient multiply the entire divisor, and 
subtract the product from the corresponding terms of the dividend. To 
the remainder annex the next denomination of the dividend, and divide in 
Uke manner as before, and so continue till the division is complete. 

Examples fob Pbacticb. 

2. What must be the length of a board, that is 1ft. 9in. wide, 
to contain 22fl^ 2in. ? Ans. 12ft. Sin. 

3. I hare engaged E. Holmes to cut me a quantity of wood. 
It is to be cut 4ft. Gin. in length, and to be " corded " in a range 
256ft. long. Required the bight of the range to contain 75 
cords. Ans. 8ft;. 4in. 



INVOLUTION. 

276i InTOlntion is the process of finding any power of a num- 
ber. 

A Power of a number is the product obtained by taking the 
number, a certain number of times, as a factor. The factor, thus 
taken, is called the root, or the^r«^ power. 

The Index or Exponent of a power is a small figure placed at 
the right of the root, indicating the number of times it is taken 
as a factor. Thus, 6' indicates the second power of 6 ; 4^ the 
third power of 4 ; and (f )*, ihe fourth power of f. 

The second power of a number is sometimes called its square ; 
the third power, its cube; and the fourth power, its U-quadraie. 

277. To raise a number to any required power. 

3 =a 3, the first power of 3, written 3 or 3^ 

3x3== 9, the second power of 3, written 3'. 

3X3X3=. 27, the third power of 3, « 3*. 

3X3X3X3= 81, the fourth power of 3, << 3*. 

3X3X3X3X 3—243, the fifth power of 3, « 3^ 

275. The rule? — 276. What is Involution? A power? What is the 
number called that denotes the power % Where is it placed 1 — 277. To 
what is the index in each power equal? 
23* 



270 INVOLUTION. 

By examining tbe several powers of 8 in the examples given, wd 
see that the index of each power is equal to the nmnber of times 8 is 
used as a factor in the multiplications producing the power, and that 
the number of times the number is multiplied into itself is one less 
than the power denoted by the index. Hence the 

KuLE. — Multiply the given number by itself, as many times less 1, as 
there are units in the exponent of the required power. 

Note 1.*- A fraction may be raised to any power, by involving its terms. 
Thus, the second power of 4 is f X f = sV* 

Note 2. — -'A mixed number may be either reduced to an improper 
fraction, or the fractional part reduced to a decimal, and then raised to the 
required power. 

Examples for Peactiob. 

1. What is the 2d power of 6 ? Ans. 36. 

2. What is the third power of 5 ? Ans. 125. 

3. What is the 6th power of 4 ? Ans. 4096. 

4. What is the 4th power of ^ ? Ans. ^. 

5. What is the 5th power of 3f ? Ans. 662 Jf^. 

6. What is the 3d power of .25 ? Ans. .015625. 

7. What is the 1st power of 17 ? Ans. 17. 

278t To raise a nmnber to any required power without 
producing all the intermediate powers. 

Ex. 1. What is the 8th power of 4 ? Ans. 65536. 

OPERATION. 
1 9 8 3 + 3+9a 8 

4, 16, 6 4; 64X6 4X16 = 6553 6. 

We raise the 4 to the 2d and to the 3d power, and write above each 
power its exponent. * We then add the exponent 3 to itself, and, in- 
creasing the sum by the exponent 2, obtain 8, a number equal to the 
power required. We next multiply 64, the power belonging to the ex- 
ponent 3, into itself, and this product by 16, the power belonging to the 
exponent 2, and obtain 65536 for the 8th power. 

Rule. — Raise the given number to any convenient number of powers^ 
and ijorite above each of the respective powers its exponent. Then add 

277. The rale for raising a number to any required power ? How may a 
common fraction be raised to a required power ? How a mixed number ? 
— 278. What are the numbers placed over the several powers of 4 called, 
and what do they denote 1 
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together such exponents as will make a number equal to the required power^ 
repeating any one when it is more convenient, and the product of thepouh 
erg belonging to these exponents unll be the required answer. 



Examples fob 'Pbactice. 

2. What is the 7th power of 5 ? Ans. 78125. 

3. What is the 9th power of 6 ? Ans. 10077696. 

4. What is Hie 12 power of 7 ? Ans. 13841287201. 

5. What is the 8th power of 8 ? Ans. 16777216. 

6. What is the 20th power of 4 ? Ans. 1099511627776. 

7. What IS the 30th power of 3 ? Ans. 205891132094649. 



EVOLUTION. 

279* Evolnttoa is the process of finding the root of a ^ven 
power. It is the reverse of Involution. 

A Root of a power is a number which, being multiplied into 
itself a certain number of times, will produce the given power. 
Thus 4 is the second or square root of 16, because 4X4 = 16; 
and 3 is the third or cube root of 27, because 3 X 3 X 3 «= 27. 

Roots take the name of the corresponding power, thus ; 

The Second, or Square Root, is that of a second power. 

The Tbird, or CnbO Root, is that of a third power. 

The Fourth, or Biquadralc Root, is that of a fourth power. 

Rational Roots are those roots which can be exactly found. 

Surd Roots are those which cannot be exactly found, but ap- 
proximate towards true roots. 

Numbers that have exact roots ore called perfect powers, and 
all other numbers are called imperfect powers. 

278. The role for involving a number without producing all the inter- 
mediate powers ? — 279. Wliat is Evolution ? What is a root ? From what 
does the root take its name ? What are rational roots ? Surd root&A 
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Boots are denoted by writing the character /^, called the 
radical siguj before the power, with the index of the root over it, 
or by a fractional index o'r exponent ; in case, however, of the 
second or square root, the index 2 is omitted. The third or cwic 
root of 27 is expressed thus, a^^ 27, or 27i ; the second or squwe 
root of 25 is expressed thus, ^25, or 25* ; and the square of the 
cube root of 27, or the ctibe root of the square of 27, is expressed 
thus, 27*. 

EXTRACTION OF THE SQUARE ROOT. 

280. The Square Boot, or the root of a second power, is 
so called because the square or second power of any number 
represents the contents of a square surface, of which the root is 
the length of one side. 

281. To extract the square root of a number is to find such a 
factor as, when multiplied by itself, will produce the given num- 
ber, or it is to resolve the number into two equal factors. 

Roots of the first ten integers and their squares are : — 

1, 2, 3, 4, 5, 6, 7, 8, 9, 10. 
1, 4, 9, 16, 25, 36, 49, 64, 81, 100. 

It will be observed that the second power or square of each of the 
numbers contains twice as many figures as the root, or twice as many 
wanting one. Hence, to ascertain the number of figures in the square 
root of a given number, 

Beginning at the right, point it off into as many periods as possible, of 
two figures each ; and there tmll be as many figures in the root as there 
are periods. 

Note. — When the given namber contains an odd nmnber of figures, the 
period at the left can contain bat one figure. 

Ex. 1. I wish to arrange 625 tiles, each of which is 1 foot 
square, into a square pavement ; what will be the length of one 
of the sides ? Ans. 25 feet. 

OPERATION. We must extract jbhe square root of 625 
6 2 5^25 Ans. *^ obtain one side of the pavement, in 

A teet. ^A.rt. 2oU.^ 

z Beginning at the right hand, we point 

4 5)225 off* the number into periods, by placmg a 
2 2 5 point over the right-hand figure of each 
period ;.and then find the greatest square 

279. How are roots denoted ? What is said of the index 2 ? — 280. What 
18 meant hy the square root, and why is it so called ? — 281. What is meant 
by extracting the square root? How do you ascertain the number of 
figures in the square root of any number 1 
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number in the left-hand period, 6 (hundreds) to be 4 (hundreds), and 
that its root is 2, which we write in the quotient. As this 2 is in the 
place of tens, its value is 20, and represents the side of a square, 
the area or superficial contents of which are 400 square feet, as seen in 
Fig. 1. 

We now subtract 400 feet from 625 feet, 
and have 225 feet remaining, which must be 
added on two sides of Fig. 1, in order that it 
may remain a square. We therefore double 
the root 2 (tens) or 20, one side of the square, 
to obtain the length of the two sides to be en- 
larged, making 40 feet ; and then inquire how 
many times 40, as a divisor, is contained in 
the dividend 225, and find it^to be 5 times. 
This 6 we write in the quotient or root, and 
also on the right of the divisor, and it repre- 
sents the width of the additions £ and F to the 
square, as seen in Fig. 2. 

The width of the additions multiplied by 40, the length of the two 
additions, makes the contents of the two additions £ and F to be 
200 square feet, or 100 feet for each. The 

re G now remsuns to be filled, to complete 
square, each side of which is 5 feet, or 
equal to the width of E and F. We square 
5, and have the contents of the last addition, 
G, equal to 25 square feet. It is on account 
of this last addition that the last figure of 
the root is placed in the divisor; for we thus 
obtain 45 feet for the length of all the addi- 
tions made, which, being multiplied by the 
width (5fl.), the last figure in the root, the 
product, 225 square feet, will be the con- 
tents of the three additions, E, F, and G, 
and equal to the feet remaining after we 
had found the first square. Hence, we obtain 25 feet for the length 
of one side of the pavement, since 25 X 25 = 625, the number of tued 
to be arranged, and equal to the sum of the several parts of Fig. 2 ; 
thus, 400 -f 100 -f- 100 + 25 = 625. 

This illustration and explanation is founded upon the principle. That 



20 feet. 



Fig, 2. 
25 feet. 



■nro" 


%\ 


D 

20 
20 

400 


F 

20 

5 

100 



25 feet. 



281. What is first done after dividing the number into periods? What 
part of Fig. 1 does this greatest square number represent ? What place does 
the figure of the root occupy, and what part of the figure does it represent ? 
Why do you double the root for a divisor ? What part of Fig. 2 does the 
divisor represent ? What part does the last figure of the root represont ? 
Why do you multiply the divisor by the last fisrure of the root ? What 
parts of the figure does the product represent ? Why do yon sqnare the last 
figure of the root ? What part of the fiprure does this square represent ? 
What other way of finding the contents of the additions without multiplying^ 
the parts seprfately by the width ? 
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thejqtiare of the sum of two numbers i$ equal to the squares of the mmh 
hers, plus twice their product. Thus, 25 being equal to 20 -f- 5, its 
square is equal to the squares of 20 and of 5, plus twice the product of 
20 and 6, or to 400 + 2 X 20 X 5 + 25 = 626. 

Rule. — Point off the given number into as many periods as possible 
of tvDO figures each, by putting a point over ^e place of units, another 
over the place of hundreds, and so. on. 

Find the greatest square number in the left-hand period, writing the 
root of it at the right-hand of the given number, after the manner of a 
quotient in division, for the first figure of the root Subtract this square 
number from the first period, and to the remainder bring down the next 
period for a dividend. 

Double the root already found for a divisor, and find how often the 
divisor is contained in the dividend, exclusive hf the right-hand figure, 
and annex the result to the root for the second figure of it, and likewise to 
the divisor,* Multiply the divisor wiih the figure last annexed by the 
figure annexed to the root, and subtract the product from the dividend. 
To the remainder bring down the next period for a new dividend. 

Double the root already found for a new divisor, and continue the oper* 
ation as before, tiU all the periods have been brought down, 

Note 1. — The left-himd period may contain but one figure. (Art. 281, 
Note.) 

2. If the dividend does not contain the divisor, a cipher must be placed in 
the root, and also at the right of the divisor ; then, after bringing down the 
next period, this last divisor must be used as the divisor of the new divi- 
dend 

3. When there is a remainder after extracting the root of a number, 
periods of ciphers may be annexed, and the figures of the root thus obtained 
will be decimals. 

4. If the given number is a decimal, or a whole number and a decimal, 
the root is extracted in the same manner as in whole numbers, except, in 
pointing off the decimals, either alone or in connection with the whole num- 
ber, we place a point over every second figure toward the right, from the 
separatrix, and till the last period, if incomplete, with a cipher. 

5. The square root of any number ending with 2, 3, 7, or 8, cannot be 
exactly found. 

Examples for Practice. 



2. What is the square root of 148996 ? 



* The figure of the root must generally be diminished by one or two units, 
on account of the deficiency in enlarging the square. 

281. The rule for extracting the square root ? What is to be done if the 
dividend does not contain the divisor? What must be done if there is a 
remainder after extracting the root ? What do you do if the given number 
MB a decimal ? Of what numbeTS c&iv the exact square root ndi be foimd ? 
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OPSBATION. 

148996(386 
9 



68)589 
544 

766)4596 
4596 

8. What is the square root of 516961 ? Ans. 719. 

4. What is the square root of 182329 ? Ans. 427. 

5. What is the square root of 23804641 ? Ans. 4879. 

6. What is the square root of 10673289 ? Ans. 3267. 

7. What is the square root of 20894041 ? Ans. 4571. 

8. What is the square root of 42025 ? Ans. 205. 

9. What is the square root of 1014049 ? Ans. 1007. 

10. What is the square root of 538 ? Ans. 23.194+. 

11. What is the square root of 71 ? Ans. 8.426-i-. 

12. What is the square root of 7 ? Ans. 2.645-|-. 

13. What is the square root of .1024? Ans. .32. 

14. What is the square root of .3364? Ans. .58. 

15. What is the square root of .895 ? Ans. .946-(-. 

16. What is the square root of .150409 ? Ans. .347. 

17. What is the square root of 61723020.96 ? Ans. 7856.4. 

18. What is the square root of 9754.60423716 ? 

Ans. 98.7654. 

282 • If it is required to extract the square root of a common 
fraction, or of a mixed number, the mixed number must be re- 
duced to an improper fraction ; and in both cases the fractions 
must be reduced^to their lowest terms, and the root of the ni:- 
merator and denominator extracted. 

Note. — When the exact root of the terms of a fraction cannot be fount!, 
it must be reduced to a decimal, and the root of the decimal extracted. 

Examples fob Practice. 

1. What is the square root of ^^^ ? Ans. /j. 

2. What is the square root of J|f ? Ans. ^|. 

3. What is the square root of ^iH? Ans. |-f. 

4. Wliat is the square root of i^tV^ ? Ans. j-^i^j. 

5. What is the square root of 60^-^ ? Ans. 7^. 

6. What is the square root of 28|^ ? Ans. 5g. 

282. Whalf do you do when it is required to extract t3aa ^c^"5afexwi\»<^ ^ 
common fraction, or of a mixed number \ 
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^ 7. What is the square root of 47^ J ? Ans. 6 J. 

8. What is the square root of f f ? Ans. .858+. 

9. What is the square root of 83§? Ans. 9.1 4-[-. 

10. What is the square root of 121|J ? Ans* 11,042+. 

ooq3 

11. What is the square root of —I ? Ans. f . 

12. What is the square root of — ti ? Ans. |. 

1657x^7 

APPLICATION OF THE SQUABE BOOT. 

283* The square root may be applied to finding the dimensioDS 
and areas of squares^ triangles, circles, and other surfaces. 

1. A general has an army of 226576 men ; how many must he 
place rank and file to form them into a square ? Ans. 476. 

2. A gentleman purchased a lot of land in the form of a 
square, containing 640 acres ; how many rods square is his lot? 

Ans. 320 rods. 

3. I have three pieces of land ; the first is 125 rods long, and 
53 wide ; the second is 62J rods long, and 34 wide ; and the 
third contains 37 acres ; what will be the length of the side of 
a square field whose area will be equal to the three pieces ? 

Ans. 121.11+ rods. 

4. W. Scott has 2 house-lots ; the first is 242 feet square, and 
the second contains 9 times the area of the first; how many feet 
square is the second? Ans. 726 feet 

5. There are two pastures, one of which contains 124 acres, 
and the area of the other is to the former as 5 to 4 ; how many 
rods square is the latter? Ans. 157.48+ rods. 

6. I wish to set out an orchard containing 216 fruit-trees, so 
that the number of trees in length shall be to the number of trees 
in breadth as 3 to 2, and the distance of the trees from each oth- 
er 25 feet ; how many trees will there be in a row each way, 
and how many square feet of ground will the orchard cover ? 

Ans. 18 in length ; 12 in breadth ; 116875sq. ft, 

284* A Triangle is a figure having three sides and three 
angles; "* ' *' *' 

A Right-angled Triangle is a figure having three sides and three 
angles, one of wjjich is a right angle. 

283. To what may the square root be applied ? — 284. What is a triangle ? 
What ia a. right-angled triangle'! 
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In the triangle, ABC, the angle at B is a 
right angle ; the longest side, A (J, the hypoth- 
enuse; the side, AB, on which the triangle 
stands, the hose ; and the side, B C, perpen- 
dicular to the base, the perpendicular. 



285 • In every right-angled triangle, the square of the hypothe- 
nvse is equal to the sum of the squares of the base and perpendic- 
ular. 
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It will be seen, by examining this dia- 
gram, that the large square, formed on the 
nypothenuse A C, contains the same number 
of small squares as the other two counted 
together. 



286. To find the Hypothenuse, the base and perpen- 
dicular being given. 

BuLE. — Add the square of the hose to the square of the perpendicu- 
lar j and extract the square root of the sum. 

287. To find the Perpendicular, the base and hypoth- 
enuse being given. 

KuLE. — Subtract the square of the base from the square of .the hy- 
pothenuse, and extract the square root of the remainder. 

288. To find the Base, the hypothenuse and perpen- 
dicular being given. 

Rule. — Subtract the square of the perpendicular from the square of 
the hypothenuse, and extract the square root of the remainder. 

Examples for Practice. 

1. What must be the length of a ladder to reach to the top (.f 
a house 40 feet in bight, the bottom of the ladder being placed 9 
feet from the sill? Ans. 41 feet. 

284. What is the longest side called ? What the other two ? — 285. How 
does the square of the hypothenuse compare with the base and perpendicular? 
How does this fact appear from Fig. 2 ? — 286. The rule for finding the 
hypothenuse? — 287. What for finding the perpendicular ? — 288. What for 
finding the base ? 

ie4 



\ 
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2. Two vessels sail from the same port; one sails due north 
360 miles^ and the other due east 450 miles ; what is their dis- 
tance &om each other ? Ans. 576.2-f- miles. 

3. The hjpothenuse of a certain right-angled triangle is 60 
feet, and the perpendicular is 36 feet ; what is the length of the 
base ? Ans. 48 feet 

4. A line drawn from the top of the steeple of a certain meet- 
ing-house to a point at the distance of 50 feet on a level from the 
base of the steeple, is 120 feet in length ; what is the hight of 
the steeple ? Ans. 109.08+ feet 

5. The hight of a tree on an island in a certain river is 160 
feet The base of the tree is 100 feet on a horizontal line from 
the river, and is elevated 20 feet above its surface. A line ex- 
tending from the top of the tree to the further shore of the river 
is 500 feet Required the width of the river. 

Ans. 366.47+ feet 

6. On the edge of a perpendicular rock, whose base is 90 feet, 
on a level, from ^ certain road that is 110 feet wide, there is a 
tower 160 feet high ; the length of a line extending fit)m the 
top of the tower to a point on tibe opposite side of the road is 300 
feet. What is the elevation of the base of the tower above the 
road ? Ans4 63.6+ feet 

7. John Snow's dwelling is 60 rods north of the meeting- 
house, James Briggs's is 80 rods east of the meeting-house, 
Samuel Jenkins's is 70 rods south, and James Emerson's 90 rods 
west of the meeting-house ; how far will Snow have to travel to 
visit his three neighbors, and then return home ? 

Ans. 428.47+ rods. 

8. A certain room is 24 feet long, 18 feet wide, and 12 feet 
high ; required the distance from one of the lower comers to an 
opposite upper comer. Ans. 32.3+ feet 

289» A Circle is a plane figure bounded by a curved line, every 
part of which is equally distant from a point called the center. 

The Cireamferenee or Peripherr of a circle is the 

line which bounds it 

The Diameter of a circle is a lina drawn through 
the center, and terminated by the circumference ; 
as AB. 

289. Wh&t is a circle 1 The drcamference of a circle ? The diameter! 
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290* AU CIRCLES are to each other as the squares of their di- 
ameters, sevmrdiameters, or circumferences. 

AR similar triangles and other rectilineal figures are 
to each other as the squares of their corresponding sides. 

291 1 To find the bide, diameter, or circumference of a 
surface, which is similar to a given surface. 

KuLE. — 8uUe the question as in Proportion, and square the given 
sides, diameters, or circumferences, and the square root of ike fourth term 
of the proportion wUl he the required answer, 

292. To find the area of a surface which is similar to 
a given surface. 

Rule. — State the question as in Proportion, and square the given 
sides, diameters, or circumferences, and the fourth term of the proportion 
is the required answer. 

Examples for Practice. 

Ex. 1. I have a triangular piece of land containing 65 acres, 
one side of which is 100 rods in length ; what is the length of 
the corresponding side of a similar triangle containing 32^ acres ? 

Ans. 70.71+ rods. 

OPERATION. 

65: 32^1:10 0«:5000;\/5000« 7 0.7 1+ rods. 

2. I have a board in the form of a triangle ; the length of one 
of its sides is 16 feet My neighbor wishes to purchase one half 
the board ; at what distance from the smaller end must it be di- 
vided parallel to the base or larger end? Ans. 11.31-|- feet. 

3. There is a triangular piece of land, the length of one side 
of which is 11 rods; required the length of the corresponding 
side of a similar triangle containing three times as much. 

Ans. 19.05-|-rods. 

4. The diameter of a circle is 6 feet, and its area is 28.3 feet ; 
what is the diameter of a circle whose area is 42.5 feet ? 

Ans. 7.35+ feet. 

5. If an anchor, which weighs 20001b., requires a cable 3 
inches in diameter, what should be the diameter of the cable, 
when the anchor weighs 40001b ? Ans. 4.24-|- inches. 

6. A rope 4 inches in circumference will sustain a weight of 
10001b. ; what must be the circumference of a rope that will 
sustam 50001b. ? Ans. 8.94+ inche^s. 

290. What ratio do circles have to each other? — 291. The rule for finding 
the side, diameter, &c., of a surface similar to a given surface ? — 292. The 
rule for finding the area of a surface similar to a given surfaca \ 
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7. There is a triangle containing 72 square rods, and one of 
its sides measures 12 rods ; what is the area of a similar triangle 
whose corresponding side measures 8 rods ? Ans. 32 rods. 

8. A gentleman has a park, in the form of a right-angled tri- 
angle, containing 950 square rods, the longest side or hypothenuse 
of which is 45 rods. He wishes to lay out another in the same 
form, with-^ hypothenuse ^ the length of tlie first ; required the 
area. Ans. 105.55-|- square rods. 

9. If a cylinder 6 inches in diameter contain 1.178-|- cuhic 
feet, how many cubic feet will a cylinder of the same length con- 
tain that is 9 inches in diameter ? Ans. 2.65-{- feet. 

10. If a pipe 2 inches in diameter will fill a cistern in 20^ 
minutes, how long would it take a pipe that is 3 inches in diam- 
eter ? Ans. 9 minutes. 

11. A tube f of an inch in diameter will empty a cistern in 50 
minutes ; required the time it will empty the cistern, when there 
is another pipe running into it ^ of an inch in diameter. 

Ans. 62-^ minutes. 

293. To find the side of a square that can be inscribed 
in a circle of a given diameter. 

A square is said to be inscribed in a circle when 
each of its angles or comers touches the circumfer- 
ence. It may be conceived to be composed of two 
right-angled triangles, the base and perpendicular of 
each being equal, and their hypothenuse the diameter 
of the circle, as seen in the diagram. Hence the 

Rule. — Extract the square root of half the square of the diameter^ 
and it is the side of the inscribed square. 

Examples fob Peacticb. 

1. "What is the length of one side of a square that can be in- 
scribed in a circle, whose diameter is 12 feet ? Ans. 8.48-|- ft. 

2. How large a square stick may be hewn fix)m a round one 
which is 30 inches in diameter ? Ans. 21.2-|- inches square. 

3. A has a cylinder of lignum-vitae, 19| inches long and IJ 
inches in diameter ; how large a square ruler may be made from 
it ? Ans. 1.0 6-[- inches square. 

29S. When is a square said to be inscribed in a circle ? Of what may the 
inscribed square be conceived to be composed ? What part of the circle is 
Ihe hypothenuse of the two triangles ? The role for finding the side of the 
inscribed square 1 
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EXTRACTION OF THE CUBE ROOT. 

294« The Cobe Boot is the root of a third power. It is so 
called, because the cube or third power of any number represents 
the contents of a cubic body, of which the cube root is one of its 
sides. 

2950 To extract the cube root of a number, is to find such a 
factor as, when multiplied into itself twice, will produce the given 
number ; or it is to resolve the number into three equal factors. 
Roots of the first ten integers and their cubes are, 

1, 2, 3,. 4, 5, 6, 7, 8, 9, 10. 
1, 8, 27, 64, 125, 216, 343, 512, 729, 1000. 

It will be observed that the cube or third power of each of the num- 
bers contains three times as many figures as the root, or three times as 
many wanting one, or tvx> at most. Hence, to determine the number 
of figures in me cube root of a given number, 

Beginning at the rigJU, point it off into as many periods as possible of 
three figures each, and there toill be as many figures in the root as there 
are periods. 

Ex. 1. I have 17576 cubical blocks of marble, which measure 
one foot on each side ; what will be the length of one of the 
sides of a cubical pile which may be formed of them? 

Ans. 26 feet. 

OPERATION. ThjB number of 

^ 7 KT ArOR P/v^♦ hlocka or feet on a 

1 7 5 7 6 ( 26, Root. gj^j^ ^j^ ^^ ^q^^ ^ 

^ the cube root of 

2«X300 — 1200)957 6, 1st dividend. ^''i^^\ (4^- 294.) 

Beginnmg at the 

7 2 0, 1st addition, right hand, we point 

6" X 2 X 30 « 2 1 6 0, 2d addition, off the number into 

63 = 2 1 6, 3d addition, periods, by placing a 

point over the right- 

9 5 7 6, Subtrahend, hand figure of each 

period. We then 

find the greatest cube number in the lefirhand period, 1 7 (thousands), 

to be 8 (thousands), and its root 2, which we pace in the quotient or 

294. What 18 the cube root, and why so called ? — 295. What is meant by 
extracting the cube root? How many more figures in the cube of any 
number than in the root ? How do you ascertain the number of fiprurcs in 
the cube root of any number ? What is found by extracting the cube root 
of the number in the example? What is first done after separating the 
number into periods ? 

24* 
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root As 2 is in the place of tens, because there is to be another figure 
in die root, its value is 20, and it represents the side of a cube (Fig. 1) 
the contents of which are 8000 cubic feet ; thus, 20 X 20 X 20 = 8000. 

Fig» 1. We now subtract the cube of 2 (tens) 

= 8 (thousands) from the first period, 1 7 
(thousands), and Ikive 9 (thousand) feet 
remaining, which, being increased by the 
next period, makes 9576 cubic feet. This 
must be added to three sides of the cube. 
Fig. 1, in order that it may remain a cube. 
To do this, we must find the superficial 
contents of the three sides of the cube, to 
which the additions are tg be made. Now, 
since one side b 2 (tens) or 20 feet square, 
its superficial contents will be 20 X 20 =3 
400 square feet, and this multiplied by three will be the superficial con- 
tents of three sides; thus, 20 X 20 X ^ = 1200, or, which is the 
same thing, we multiply the square of the quotient figure, or root, by 
SOO; thus, 2* X 300 = 1200 square feet. Making this number a 
divisor, we divide the dividend 9576 by 
it, and obtain 6, which we place in the 
root. This 6 represents the thickness of 
each of the three additions to be made to 
the cube, and their superficial contents 
being multiplied by it, we have 1200 X 6 
== 7200 cubic feet for the contents of the 
three additions, A, B, and C, as seen in 
Fig. 2. 

Having made these additions to the cube, 
we find that there are three other defi- 
ciencies, n n, Oj and r r, the length of 
which is equal to one side of the additions, 
2 (tens), or 20 feet ; and their breadth and thickness, 6 feet, equal to 
the thickness of the additions. Therefore, to find the solid contents of 
the additions, necessary to supply these deficiencies, we multiply the 
product of theuT length, breadth, and thickness, by the number of ad- 
ditions ; thus, 6 X <5 X 20 X 3 = 2160, or, which is the same thing, we 
multiply the square of the last quotient figure by the former figure of 
the root, and that product by 30 ; thus, 6* X 2 X 30 = 2160 cubic feet 
for the contents of the additions s s,uUf and v v, as seen in Fig. 3. 



IHg.2. 




295. What is done with this greatest cube number, and what part of Fig. I 
does it represent ? What is done with the root ? What is its value, and 
what part of the fiffure does it represent ? How are the cubical contents of 
the figure found 1 What constitutes the remainder after subtracting the cube 
number from the left-hand period ? To how many sides of the cube must 
this remainder be added ? How do you find the divisor ? What parts of 
the figure does it represent ? How do you obtain the last fiq:ure of the root ? 
What part of Fig. 2 does it represent ? What parts of the figure does tho 
ptodact r^resent 1 What throe oI\\gt dc^doiTvcvea in the figure ? 
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These additions being made to the cube, 
we still observe another deficiency of the 
cubical space xxx, the length, breadth, and 
thickness of which are each equal to the 
thickness of the other additions, or 6 feet 
Therefore, we find the contents of the addi- 
tion necessary to supply this deficiency by 
multiplying its length, breadth, and thick- 2^ 
ness together, or cubing the last figure of 
the root; thus 6 X 6 X 6 = 216 cubic feet 
for the contents of Uie ddition 2 2; z, as 
seen in Fig. 4. 

If we add together the several additions 
that have been made, thus, 7200 -f- 2160 
-J- 216 = 9576, we obtain the number of 
cubic feet remaining after subtracting the 
first cube, which, bemg subtracted firom the 
dividend in the operation, leaves no re- 
mainder. Hence the cubical pile formed 
is 26 feet on each side; since 26 X 26 X 2625 
= 17676, the given number of blocks, and 
the sum of the several parts of Fig. 4. 
Thus, 8000 + 7200-1-2160+216 = 17576. 




Rule. — Separate (he given number into as many periods as possible 
of three figures each, by placing a point over the unit figure, and every 
third figure beyond the place of units. 

Find the greatest cube in the left-hand period, and place its root on the 
right Subtract the cube, thus found, from this period, and to the remain- 
der bring down the next period for a dividend. 

Multiply the square of the root already found by 300 for a divisor, by 
which divide the dividend, and place the quotient, usually diminished by 
one or tioo units, for the next figure of the root 

Multiply the divisor by (he last figure of the root, and write the product 
under the dividend; then multiply the square of the last figure of the root 
by its former figure or figures, and this product by 80, and place the 
product under the last; under all set the cube of the last figure of the 
root, and call their sum the subtrahend. 



295. How do you find their contents ? What parts of Fig. 3 does the 
product represent ? What other deficiency do yea observe ? To what are 
its length, breadth, and thickness equal ? How do you find its contents f 
What part of Fig. 4 does it represent 1 The rule for extracting the cube 
root! 
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Subtract the tubtrdhend from the dividend, and to the remainder bring 
dawn the next period for a new dividend, with which proceed as before; 
and so on, till the whole is completed. 

NoTB 1. — When the number of the fignres in the given number is not 
divisible exactly by 3, the period on the left will contain less than 3 figures. 

NoTB 2. — The observations made in Notes 2, 3, and 4, under square 
root, are equally applicable to the cube root, except in pointing off decimals 
each period must contain three figures, and two ciphers must be placed at the 
light of the divisor when it is not contained in the dividend. 

Examples fob Pbactice. 
1. What is the cube root of 78402752 ? Ans- 42a 

OPERATION. 

78402752(428, Root. 
6JI 

4800) 14402 « Ist dividend. 

9600 . 
480 
8 



1 8 8 =« I st subtrahend. 

5 2 9 2 )4314752 =: 2d dividend. 

4233600 

80640 

512 

4314752= 2d subtrahend. 

2. What is the cube root of 74088 ? Ans. 42. 

3. What is the cube root of 185193 ? Ans. 57. 

4. What is the cube root of 80621568 ? Ans. 432. 

5. What is the cube root of 176558481 ? Ans. 561. 

6. What is the cube root of 257259456? Ans. 636. 

7. What is the cube root of 1860867 ? Ans. 123. 

8. What is the cube root of 1879080904 ? Ans. 1234 

9. What is the cube root of 41673648.563 ? Ans. 346.7. 

10. What is the cube root of 483921.516051 ? Ans. 78.51. 

11. What is the cube root of 8.144865728 ? Ans. 2.012. 

12. What is the cube root of .075686967? Ans. .423. 

295. How manj ciphers must be placed at the right of the divisor when it 
k not contained in the dividend') 
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2M« When it is required to extract the cube root of a common 
fraction, or a mixed number, it is prepared in the same manner 
as directed in square root (Art 282.) 

Examples for Practice. 

1. What is the cube root of 81^^? Ans. 4.334+ 

2. What is the cube root of ^/^ ? 4| Ans. ^^. 

3. What is the cube root of 49/y ? Ans. 3§. 

4. What is the cube root of 166f ? Ans. 5^. 

5. What is the cube root of 85^^ ? Ans. ^. ^ 

application of the cube root. 

397 • The cube root may be applied in finding the dimensions 
and contents of cubes and other solids. 

1. A carpenter wishes to make a cubical cistern that shall con-^ 
tain 2744 cubic feet of water ; what must be the length of one of 
its sides ? Ans. 14 feet 

2. A farmer has a cubical box that will hold 400 bushels of 
grain ; what is the depth of the box ? Ans. 7.92-|- feet 

3. There is a cellar, the length of which is 18 feet, the width 
15 feet, and the depth 10 feet; what would be the depth of 
another cellar of the same size, having the length, width, and 
depth equal? Ans. 13.92+ feet 

298* A Sphere is a solid bounded bj one continued convex sur- 
face, every part of which is equally distant from a point within, 
called the center. 



The Diameter of a sphere is a straight line pass- 
ing through the center and terminated by the sur- 
face ; as A B. 



d 



299t A Cone is a solid having a circle for its base, and its top 
terminated in a point, called the vertex. 

296. How is a common fraction or a mixed number prepared for extract- 
ing the square root? — 297. To what may the cube root be applied? 
~ 298. What is a sphere 1 The diameter of a sphere ? •— 299. What is a 
cone? 




I 
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The Altitade of a cone is its perpendicular hight, or 
a line drawn from the vertex perpendicular to the plane 
of th^ base ; as B C. 

Af 

300* Spheres are to each other as the cubes of their diameters^ 
or of their circtMkferences. 

Similar cones are to each other as the cubes of their akitudes, 
or the diameters of their bases. 

All SIMILAR SOLIDS are to each other as the ctdfes of their ho- 
mologous or corresponding sides, or qf their diameters. 

301* To find the contents of any solid which is similar 
to a given solid. 

Rule. — Sixsi£ the question as m Proportion, and cube the given sides, 
diameters, altitudes, or circumferences, and the fourth term of the propor- 
tion is the required answer, 

302* To find the side, diameter, circumference, or alti- 
tude, of any solid, which is similar to a given solid. 

Rule. — State the question as in Proportion, and cube the given sides, 
diameters, circumferences, or aUiiudes, and the cube root of the fourth 
term of the proportion is the required answer. 

Examples for Practice. 

1. If a cone 2 feet in hight contains 456 cubic feet, what are 
the contents of a similar cone, the altitude of which b 3 fe^t ? 

Ans. 1539 cubic feet 

OPERATION. 

2':3^::456:1539 

2. If a cubic piece of metal, the side of which is 2 feet, is 
worth $6.25, what is another cubical piece of the same kind 
worth, one side of which is 12 feet? Ans. $1350. 

3. If a ball, 4 inches in diameter, weighs 501b., what is the 
weight of a ball 6 inches in diameter? Ans. 168.7-|-lb. 

299. What is the altitude of a cone ? — 300. What proportion do spheres 
have to each other ? What proportion do cones have to each other ? What 
proportion do all similar solids have to each other? — 301. What is the rule 
for finding the contents of a solid similar to a given solid ? — 302. The rule 
for &i^ng die side, diameter, &c, of a solid similar to a given solid ^ 
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4. If a sugar-loaf, which is 12 ioches in hight, weighs 161b^ 
how many inches may be broken from the base, that the residue 
may weigh 81b. ? Ans. 2.5-|- in. 

5. If an ox, that weighs 8001b., girts 6 feet, what is the weight 
of an ox that girts 7 feet ? Ans- 1270.31b. 

6. If a tree, that is 1 foot in diameter, make 1 cord, how 
many cords are there in a similar tree, whose diameter is 2 
feet ? Ans. 8 cords. 

7. If a bell, 30 inches high, weighs 10001b., what is the weight 
of a beU 40 inches high ? Ans. 2370.31b. 

8. If an apple, 6 inches in circumference, weighs 16 ounces, 
what is the weight of an apple 12 inches in circumference ? 

Ans. 128 ounces. 

.9. A and B own a stack of hay in a conical form. It is 15 
feet high, and A owns § of the stack ; it is required to know 
how many feet he must take &om the top of it for his share. 

Ans. 13.1+ feet. 



ARITHMETICAL PROGRESSION. 

S03» Arithmetical Progression is a series of numbers that in- 
creases or decreases by a constant difference. 

The Terms of the series are numbers of which it is formed. 

The Extremes are the first ai^l last terms. 

The Means are the terms between the extremes. 

The Common Difference is the constant difference between the 
terms. 

The series is ascending when each term after the first exceeds 
that before it, and descending when each term after the first is 
less than that before it. 

Thus, 2, 5, 8, 11, 14, 17, 20, 23, 26, 29, is an ascending series, 
and 29, 26, 23, 20, 17, 14, 11, 8, 5, 2, is a descending series. 

303. What is arithmetical progression ? What are the terms of a pro- 
gression? The extremes? The means? Common difference? What is 
an ascending series? A descending series? 
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La Arithmetical Progression, the first term, the last term, the 
number of terms, the common difference, and the sum of the terms, 
are so related to each other, that any three of these being given, 
the two others may be readily determined. 

304. To find the common difference, the first term, 
last term, and number of terms being given. 

Illustration. — In the following series, 

2, 5, 8, 11, 14, 17, 20, 23, 26, 29, 

2 and 29 are the extremes, 3 the common difference, 10 the number 
of t«rms, and the smn of the series 155. 

It is evident that the number of common differences in any series 
must be 1 less than the number of terms. Therefore, since the number 
of terms in this series is 10, the number of common differences will be 
10 — 1 = 9, and their sum will be equal to the difference of the ex- 
tremes ; hence, if the difference of the extremes (29 — 2 = 27) be 
divided by the number of common differences, 9, the quotient, 3, will 
be the common difference. Hence the 

EuLE. — Divide the difference of the extremes by the number of terms 
less one, and the quotient wiU he the common difference. 



Examples for Practice. 

1. The extremes of a series are 3 and 35, and the number of 
terms is 9 ; what is the common difference ? Ans. 4 

OPERATION. 

85 — 3 

• Q 1 = 4, common difference. 

2. If the first term is 7, the last term 55, and the number of 
terms 17, required the common difference. Ans. 3. 

3. If the first term is 4, the last term 14, and the number of 
terms 15, what is the common differenge? Ans. -f. 

4. If a man travels 10 days, and the first day goes 9 miles, 
and the last 17 miles, and increases each day's travel by an equal 
difference, what is the daily increase ? Ans. f miles. 

303. What five things are named, any three of which being given the odier 
two can be found ? — 304. The rule for finding the common diffierenoe, tin 
Arst term, last term, and number of terms being given 1 
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80S. To find the sum of all the terms, the first term, 
last term, and number of terms bemg given. 

Illustration. -— Let the two following series be arranged as 
follows :'• — 

2, 5, 8, 11, H 17, 20,=- 77,.8um of first series. 
20, 17, 14, 11, 8, 5, 2, "» 77, sum of inverted series. 

22, 22, 22, 22, 22, 22, 22, — 154, som of both series. 

From the arrangement of the above series, we see that, by 
adding the two as they stand, we have the same number for the 
8um of the successive terms, and that the sum of both series is 
double the sum of either series. 

It is evident that, if 22 in the above series be multiplied by 7, 
the number of terms, the product will be the sum of both series ; 
thus, 22 X 7 =« 154 ; and, therefore, the sum of either series 
will be 154 -s- 2 =» 77. But 22 is thb sum of the extremes in 
each series ; thus, 20 -}- ^ ==^ 22. Therefore, if the sum of the 
extremes be multiplied by the number of terms, the product wiU 
be double thp sum of either series. Hence, 

EuLE 1. --^Multiply the sum of the extremes by the number of terms 
and half the product tmll be the sum of the series. Or, 

r 

BuLE 2. — Multiply the sum of the extremes by half the number of 
terms f and the product wiU be the required sum. 

Examples fob Practice. 

1. If the extremes of a series are 5 and 45, and the number 
ef terms 9, whal i^ the sum of the series ? Ana. 225. 

OPEBATIOH. 

(45 + 5) X 9 ' 

-^ =■ 225, sum of the series. 

2. John Oaks engaged to labor for me 12^ months. For the 
first month I was to pay him $ 7, and for the last month $ 51. 
In each successive month he was to have an equal addition to 
his wages ; what sum did he receive for his year's labor ? 

Ans. $ 348. 

305. The rule for finding the sum of all tho terms, the first tezm, last term, 
and number of terms bemg given ? 
25 
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3. I have purchased from W. Hall's nursery 100 fruit-trees 
of various kinds, tQ be set around a circular lot of land at the 
distance of one rod from each other. Having deposited them on 
one side of the lot, how far shall I have traveled when I have 
set out my last tree, provided I take only one tree at a time, an4 
travel on the same line each way ? Ans. 9801 rods. 

306. To find the number op terms, the extremes and 
common difierence being given. 

Illustration. — Let the extremes of a series be 2 and 29, 
and the common difference 3. The difference of the extremes 
will be 29 — 2 =* 27. Now, it is evident that, if the difference of 
the extremes be divided by the common difference, the quotient 
will be the number of common differences ; thus, 27 -f- 3 = 9. 
It has been shown (Art 304) that the number of terms is 1 more 
than the number of differences ; therefore 9 + 1 = 10 is the 
number of terms in this series. Hence the 

Rule. — Divide the difference of the extremes hy the common diffetx 
ence^ and the quotient, increased by 1, will be ^ number of terms. 

Examples fob Practice. 

1. If the extremes of a series are 4 and 44, and the common 
difference 5, what is the number of terms ? Ans. 9. 

OPERATIOSTi 

44 4 

z 4-1 = 9, number of terms. 

5 . 

2. A man going a journey traveled the first day 8 miles, and 
the last day 47 miles, and each day increased his journey by 3 
miles. How many days did he travel ? Ans. 14 days. 

307. To find the sum of the terms, the extremes and 
common difference being given. 

Illustration. — Let the extremes be 2 and 29, and the com- 
mon difference 3. The difference of the extremes will b« 29 — 
2 = 27 ; and it has been shown (Art 306) that if the differ- 
ence of the extremes be divided by tl^e common difference, the 

306. The rale for finding the number of terms, the extremes and common 
difference being given % 
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quotient will be the number of terms less one. Therefore, the 
number of terms less one will be 27 -j- 3 = 9, and the number 
of terms ^ + 1=10. It was also shown (Art. 305) that, if the 
number of terms be multiplied by the sum of the extremes, and 
the product divided hj 2, the quotient will be the sum of the 
terms. Hence the 

Bni«E. ^^ Divide the difference of {he extremes hy the common differ^ 
ence, and to the quotient add 1 ; multiply this sum hy the sum of the 
extremes^ and half the product is the sum of the series. 

Examples FOB Pbactioe. 

1. If the two extremes are 11 and 74^ and the common differ- 
ence 7, what is the sum of the series ? Ans. 425. 

OPERATION. 

74 — 11 LI 1A (74+ll>XlO .«- . . 
]- 1 -=3 1 ; ^ ! — o —42 0, sum of series. 

2. A pupil commenced Virgil by reading 12 lines the first day, 
17 lines the second day, and tihus increased every day by 5 lines, 
until he read 137 lines in a day. How many lines did he read in 
all ? Ans. 1937 lines. 

808. To find the last rsm^ the first term, the number 
of terms, and the common diflFerence being given* 

Illustration. — Let the first term of a series be 2, the num* 
ber of terms 10, and the conunon difference 3. It has been shown 
(Art. 304) that the number of common differences, is always 1 
less than the number of terms ; and that the sum of the common 
differences is equal to the difference of the extremes ; therefore, 
since the number of terms is 10, and the common difference 3, the 
difference of the extremes will be (10 — 1) X 3 « 27 ; and this 
difference, added to the first term, must give the last term ; thus, 
2 -f 27 = 29. Hence the 

Rule. — Multiply the number of terms lesslhyihe common differ^ 
ence, and add this product to the first term for the last term. 

Note. — If the series is descending, the product most be subtracted from 
the first term. 

307. The rale for finding the snm of the series, the extremes and common 
difference being given 1— '308. The rule for Anding the last term, the first 
term, the numror of terms, and common difitsrence hA^ ^^^til 
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Examples fob PRAoncBL 

1. If tlie first term is 1, the number of terms 7, and the com* 
mon difference 6^ what is the laiSt term ? Ans. 37. 

OFESATION. 

l + (7 — 1)X6 «3 7, last term. 

2. If a man travel 7 miles the first day of his journey^ and 9 
miles the second, and shall each day travel 2 miles farther thaa 
the preceding, how far will he travel the twelMi day ? 

Ans. 29 miles. 

3. If A set out from Portland for Boston, and travel 20 j- miles 
the first day» and on each succeeding day 1^ miles less than on 
the precediagy how far will he travel tb^ t^ntb day ? 

Ans. 6f miles. 

ANNUITIBSI AT SIMPLB INTEREST. 

309t An AnnnitjF is a sum of money to be paid annually, or at 
any other regular period, either for a limited time or forever. 

The Frenit Wtirth of an annuity is that sum wbich being put at 
interest will be sufficient to pay the annuity. 

The Amount of an annuity is the interest of all the payments 
added to their sunu 

Annuities are said to be in arrears when they remain unpaid 
after they have become due, 

SIO. To find the amount of m annuity at simple Ul- 
terest. * 

Ex^ 1. A man porchaaed a &rm tor $2000, and agreed to pay 
for it in 5 years, paying $400 annually ; but, finding himself un- 
able to make the annual payments, he agreed to pay the whole 
amount at th« end ef the & years, with the simple interest, at 6 
per cent, on each payment, from the time it became due till the 
time of settlement $ what did the &rm cost him ? Ans. $ 2240. 

Illustkatioit^ »«^ lb U evident tl» J^ payment wiU be 
$ 400, without interest ; the fourth will be on interest 1 year, and 
will amount to $ 424 ; the third will b^ on interest 2 years, and 
will amount to $ 448 ; the second will be on interest 3 years, 

309. What is m aoQiiifyl* What is meant hy the present worth of ao 
annuity ? By thQ anuxwitl When «Ke anauities mA ta be in aneara ? 
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and will amonnt to $ 472 ; and the Jirst will be on interest 4 
years, and will amount to % 496. Therefore, these several sums 
form an arithmetical series ; thus 400, 424, 448, 472, 496 ; of 
which the fifth payment, or ih% annuity^ is the Jirst term, the in- 
terest on the annuity for one year the common difference, the time 
in years, the number of terms, and the amount of the annuity, the 
sum of the series. The sum of this series is found by Art. 305 ; 
^^ (400+496) X5_^^^^ Hence dia 

BuuL ^ First find the last term of the series (Art SOS), and then the 
sum of the terms (Art 305). 

NoTB. — If the payments are to be made Bemi-atumally, quarterly, &c., 
these periods will be the number of terms, and the interest of the annuity for 
each period the common difference. 

EXAMFLBS FOR PSAOTIOB. 

2. What will an annuity of $ 250 amount to in 6 years, at 6 
per cent simple interest,? Ans. $ 1725. 

S* What will an annuity of $ 880 amount to in 10 years, at 5 
per cent simple interest ? Ans. $ 4655. 

4 An annuity of $ 825 was settled on a gentleman, January 1, 
1840, to be paid annually. It was not paid untU January 1, 
1848 ; how much did he receiye, allowing 6 per cent simple in- 
terest? Ans. $7986. 

5. A gentleman let a house* for 3 years, at $ 200 a year, the 
rent to be paid semi-annually, at 8 per cent, per annum, simple 
interest The rent, however, remained unpaid until the end of 
the three years ; what did he then receive ? Ans. $ 660. 

6. A certain clergyman was to receive a salary of $ 700, to be 
paid annually ; but his parishioners neglected to pay him for 8 
years ; but he agreed to settle with them, and allow them $ 100 
if they would pay him his just due with interest ; required the 
sum received. Ans. $ 6676. 

7. A certain gentleman in Boston has a very fine house, which 
he rents at $ 50 per month. Now, if his tenant shall omit pay- 
ment until the end of the year, what sum should the owner re- 
ceive, reckoning interest at 12 per cent ? Ans. $ 638. 

810. What forms the first term of a progression in an annuity ? What 
the common difference ? The nnmher of terms 1 The sum of the series ? 
The rule for finding the amount of an annuity at simple interest? If the 
pmnents are made semi-annuallj, quarterly, &c., what constitute the terms? 
What the common difference 1 
25* 
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i 
GEOMETRICAL PROGRESSION. 

Sill Geometrical ProgreisioH ii^ a series of numbers increasing 
by a constant multiplier, or decreasing bj a constant divisor. 

The Ratio is the constant multiplier or divisor. 

The Terms are the numbers of which the series is formed. 

The Extremes are the first and last terms. 

The Means are the terms between the extremes. 

The series is ascending when each term after the first increases 
by a constant multiplier, and descending when each term afler the 
first decreases by a constant divisor. 

Thus: 2, 4, 6, 16, 82, 64, is an ascending series, 
and 64, 82, 16, 8, 4, 2, is a descending series. 

In the first series the constant multiplier, 2, is the ratio, and in 
the second, the constant divisor, 2, is the ratio. 

In a geometrical series the product of the extremes is equal to 
the product of any two of the means equally distant from the 
extremes. Thus, in the above series, 2 X 64 = 4 X 82 =« 8 X 
16 « 128. 

In Geometrical Progression tlie Jive parts are so related to 
each other, that any three of the fc^owing being given, the two 
others may bo readily determined: — 

1st. The first term ; 

2d. The last term ; 

8d. The number of terms ; 

4th. The ratio ; 

5th. The sum of the terms. 

312. To find a required extreme, when the other ex- 
treme, the ratio, and the number of terms are given. 

Illustration. — Let the first term be 2, the ratio 8, and the 
number of terms 7. It is evident that, if we multiply the ^rsl 
term by the ratio, the product will be the second term in the 
series ; and if we will multiply the second term by the ratio, the 
product will be the third term ; and so on. The seventh, or last 
term, therefore, must be the result of six such multiplications ; or 
the product of the first term, 2, by B% or 2 X 729 = 1458. 

311. What is geometrical progression? What is the ratio? What are 
the extremes of a series? The means?' When is a series ascending? 
When descending ? What five things are mentioned, any three of which 
being given, the other two may be foand ? 
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If the last term had been given and the first required, the 
process would evidently have l^en hj division, since every less 
term is the result of a division of the term next larger, by ratio. 
Hence the 

BuLE. — Raise the ratio to a power whose index is equal to the number 
of terms less one; then multiply this power by the Jirst term to find the 
lastj or divide it by the last term to find the firsL 

Note. — This role may be applied in computing compomid interest, 
the piincipal being the first tenn, the amotmt of one dollar for one year 
the ratio, the time, in years, one less than the number of terms, and the 
amoont the last term. 

Examples fob Practice. \ 

1. The first term of a series is 1458, ihe number of terms 7, 
and the ratio ^ ; what is the last term ? Ans. 2. 

OPBBATIOH. 

BAiiody^^; yiffX 1458 = 4^=2, the last term. 

2. If the first term of a series is 4, the ratio 5, and the num- 
ber of terms 7, what is the last term ? Ans. 62500. 

3. If the first term of a series is 28672, the ratio ^, and the 
number of terms 7, what is the last term ? Ans. 7. 

4. The first term of a series is 5, the ratio 4, and the number 
of terms is 8 ; required the last term. Ans. 81920. 

5. If the first term of a series is 10, the ratio 20, and the num- 
ber of terms 5, what is the last term ? Ans. 1600000. 

6. If the first term of a seri6s is 30, the ratio 1.06, and ihe 
number of terms 6, what is the last term ? 

Ans. 40.146767328. 

7. What is the amount of $ 1728 for 5 years, at 6 per cent., 
compound interest ? Ans. $ 2312.453798+. 

8. What is the amount of $ 328.90 for 4 years, at 5 per cent, 
compound interest ? Ans. $ 399.7 8-1-. 

9. A gentleman purchased a lot of land containing 15 acref*, 
agreeing to pay for the whole what the last acre would come 

812. What is the rule for finding a required extreme, when one of the ex- 
tremes, the ratio, and number of terms are given I To what may this rule 
be applied ? 
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tOy reckoning 5 cents for the first acre, 15 cents for flie second, 
and so on, in a threefold ratio. What did the lot cost him ? 

Ans. $ 239148.45. 

313. To find the sum of all the terms, the first term, 
the ratio, and the number of terms being given. 

Illustration. — Let it be required to find the sum of the 
following series : 

2, 6, 18, 64. 

If we multiply each term of this series by the ratio 3, the 
products will be 6, 18, 54, 162, forming a second series, whose 
sum is three times the sum of the first series ; and the difference 
between these two series is twice the sum of the first series. 
Thus, 

6, 18, 54, 162, the second series. 
2, 6, 18, 54, the first series. 

2, 0, 0, 0, 162 — 2 = 160, difference of the two series. 

Now, since this difference is twice the sum of the first series, 
one half this difference will be the sum of the first series ; thus 
160-^2=80. 

It will be observed, that if we had multiplied 54, the last 
term of the first series, by the ratio 3, and from the product, 162, 
subtracted 2, the first term, we should have obtained 160 ; and 
this being divided by the ratio 3, less 1, would have given 80 for 
the sum of the first series, as before. Hence the 

BuLE. — Find the last term as in Art. 812. Multiply by the ratio^ 
and from the product subtract the first term. Then divide this remainder 
by the ratio less 1, and the quotient wUl be the sum of the series, 

NoTB 1. — If the ratio is less than 1, the product of the last term, multi- 
plied by Ae ratio, mast be subtracted from the first term ; and, to obtain the 
divisor, the ratio must be subtracted from unity, or 1. 

NoTB 2. — When a descending series is continued to infinity, it becomes 
what is cal|^ an infinitb series, whose last term must be regarded as 0, 
and ks ratio as a fraction. To find the sum of an infinite series, — 



313. The rule for finding the sum of all the terms, the first term, ratio, 
and number of terms being given ? If the ratio is less than a unit, what 
most be done with the product of the last term multiplied by die ratio ? How 
is the divisor obtained when the ratio is less than 1 ? 
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Divide the first term hy \, decreoied by the fraction denoting the ratio, and (^ 
quotient will be the turn required. 

Examples for Practioe. 

1. If the first term of a series is 12, the ratio 8, and the num« 
ber of terms 8, what is the sum of the series. Ans. 89360. 

OPBBATIOK. 

Ratio 8^ X 12 « 26244^ the last term ; 26244 X 8 » 78782 ; 
78732 — 12 = 7872(y ; 78720 -*- (8 — 1) « 89360, the sum of 
the series. 

2. The first term of a series is 5, the ratio |, and the number 
of terms 6; required the sum of the seriea. Ana. 13^§% 

OPESATIOV. 

Ratio (§)*X5=ifJ, the last term; Jf§ X §-«»; 5 
— m-Vift^;^rW^(l — f)-^ftSf-13iff,thesumof 
the series. 

8. If the first term of a series is 8, the ratio 4^ and the num- 
ber of terms 7, required the sum of the series. Ans. 43688. 

4. If the first term is 10, the ratio f , and the number of terms 
5, what is the sum of the series ? Ans. 80^^. 

5. If the first term is 18, the ratio 1.06, and the number of 
terms 4^ wh|it is the sum of the series ? Ans. 78.7 43-|-. 

6. When the first term is $ 144, the ratio $ 1.05, and the num- 
ber of terms 5, what is the sum of the series ? 

Ans. $ 795.6909. 

7. D. Baldwin agreed to labor for E. Thayer for 6 months. 
For the first month he was to receive $ 3, and each succeeding 
month's wages were to be increased by f of his wages for the 
month next preceding; required the sum he received for his 6 
months' labor. Ans. $91J^ 

8. K the first term of a series is 2, the ratio 6, and the number 
of terms 4, what is the sum of the series ? Ans. 518. 

9. A lady, wishing to purchase 10 yards of silk for a new 
dress, thought $ 1.00 per yard too high a price ; she, however, 
agreed* to give 1 cent for the first yard, 4 for the second, 16 for 
the third, and so on, in a fourfold ratio ; what was the cost of 
the dress.? Ana^ $ 3495.25. 
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ANNUITIES AT COMPOUND INTEREST. 

31 4. An Annaity is at Compound Interest when compound inter- 
est is reckoned on the annuity in arrears. 

The several payments form a geometrical series^ of which the 
annuity is the first term, the amount of $ 1.00 for one year the 
ratio, the years the number of terms, and the amount of the 
annuity the sum of the series. 

315* To find the amount of an annuity at compound 
interest. 

BuLE 1. — Find (he sum of the series^ as in Art. SIS. Or, 

BuLE 2. — Multiply the amount of $1.00, for the given time and 
rate found in the table, by the ann^Jtity, and the product toill be the re- 
quired amounL 

TABLE, 

Showing the Amoiint'Of $1 Annuity at CoMFOUim Iztterest, fbok 

1 YbAB TO 40. 



years. 


6 per cent. 


6 per cent. 


Years. 


6 per cent. 


6 per cent. 


1 


1.000000 


1.000000 


21 


35.719252 


39.992727 


2 


2.050000 


2.060000 


22 


38.505214 


43.392290 


3 


8.152500 


3.183600 


23 


41.430475 


46.995828 


4 


4.310125 


4.374616 


24 


44.501999 


50.815577 


5 '■ 


5.525631 


6.637093 


25 


47.727099 


54.864512 


6 


6.801913 


6.975319 


26 


61.113454 


59.156383 


7 


8.142008 


8.393838 


27 


54.669126 


63.705766 


8 


9.549109 


9.897468 


28 


58.402583 


68.528112 


9 


11.026564 


11.491316 


29- 


62.322712 


73.639798 


10 


12.577893 


13.180795 


SO 


66.438847 


79.058186 


11 


14.206787 


14.971643 


31 


70.760790 


84.801677 


12 


15.917127 


16.869941 


82 


75.298829 


90.889778 


13 


17.712983 


18.882138 


33 


80.063771 


97.343165 


14 


19.598632 


21.015066 


34 


85.066959 


104.183755 


15 


21.578564 


23.275970 


35 


90.220307 


111.434780 


16 


23.657492 


25.672528 


36 


95.836323 


119.120867 


17 


25.840366 


28.212880 


37 


101.628139 


127.268119 


18 


28.132385 


30.905653 


38 


107.709546 


135.904206 


19 


30.539004 


33.759992 


39 


114.095023 


145.058458 


20 


33.065954 


36.785591 


40 


120.799774 


154.761966 



314. When is an annuity said to be at compound interest? What do th« 
amounts of the several payments form ? What is the first term of the series ? 
The ratio ? The number of terms ? The sum of the series ? — Si 5. The 
fint rule for finding the amount of an annuity ? The second ? What doea 
the tablQ show "i 
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Examples fob Practice. 

1. What will an annuity of $ 378 amount to in 5 years, at 6 
per cent, compound interest ? Ans. $ 2130.821-}-. 

OPEBATION BT BULS FIBST. 

1.0 6*^ — 1 



1.0 6 — 



J X 37 8 = $2 130.821-}-. 



OPEBATIOH BT BULB SECOND. 

5.637093X378 = $ 2130.8 21-1-. 

2. What will an annuity of $ 1728 amount to in 4 years, at 5 
per cent compound interest? Ans. $ 7447.89 6-f-. 

3. What will an annuity of $ 87 amount to in 7 years, at 6 
per cent, compound interest ? • Ans. $ 730.263-(-. 

4. What will an annuity of $ 500 amount to in 6 years, at 6 
per cent, compound interest? Ans. $3487.659-}-. 

5. What will an annuity of $ 96 amount to in 10 years, at 6 
per cent, compound interest? Ans. $ 1265.356+. 

6. What will an annuity of $ 1000 amount to in 3 years, at 6 
per cent, compound interest ? Ans. $ 3183.60. 

7. July 4, 1842, H. Piper deposited in an annuity office, for 
his daughter, the sum of $56, and continued his deposits each 
year, making the last July 4, 1848. Required the sum in the 
office July 4, 1848, allowing 6 per cent compound interest 

Ans. $470,054-}-. 

8. C. Greenleaf has.two sons, Samuel and William. On Sam- 
uel's birthday, when he was 15 years old, he deposited for him, 
in an annuity office, which paid 5 per cent compound interest, 
the sum of $ 25, and this he continued yearly, making, however, 
the last deposit on his becoming 21 years of age. On William's 
becoming 12 years old, he deposited for him, in an office which 
paid 6 per cent, compound interest, the sum of $ 20, and contin- 
ued this yearly, making the last deposit on his becoming 21 years 
of age. Which will receive the larger sum, when 21 years of 
age ? Ans. $ 60.065-}- William receives more than Samuel 

9. I gave my daughter Lydia $ 10 on her becoming 8 years 
old, and the same sum on her* birthday each year, giving the last 
on her becoming 21 years old. This sum was deposited in the 
savings bank, which pays 5 per cent, annually. Required the 
amount in the bank for her when she is 21 years of age. 

Ans. $ 195.986+. 
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ALLIGATION. 

816« Alligation is a process employed in the solution <^ ques- 
tions relating to the compounding or mixing of articles of difier* 
ent qualities or values. 

It is of two kinds : AUigation Medial and AUigation AUemate. 

ALLIGATION MEDIAL. 

817« Alligation Medial is the process of finding the mean or 
average rate of a mixture composed (5f articles of different quali- 
ties or values, the quantity and rate of each being given. 

S18« To find the ayebage value of several articlei 
mixed, the quantity and rate being given. 

Rule. — Find the value of each of the articles^ and divide ike svm 
of their values by the sum of the quaniides of the artides. The quodent 
vjiU he the average value of the mixture. 

Examples fob Practice. 

Ex. 1. A grecer mixed 201b. of tea worth $ 0.50 a pound, with 
301b. worth $0.75 a pound, and 501b. worth $0.45 a pound; 
what is 1 pound of the mixture worth ? Ans. $ 0.55. 

OPBBATION. 

$0.50X 20 = $10.00 Proof. 

loH^IS'^llilS *^-^^X 20=$11.00 

$0.45 X50:^$22.50 $0.55 X 80« $16.50 

100) $55.00 $0.5 5X 5 0== $2 7.5 

$0.55 $0.55X100«:$55.00 

26lb., at 50 cts. per lb., is worth $ 10.00 ; SOlb., at 75 cts. per lb., Ia 
worth $ 22.50 ; and 50lb., at 45 cts. per lb., is worth $ 22.50. Then, 
201b. + SOlb. + 501b. «= lOOlb., is worth $ 10.00 + $ 22.50 + $ 22.50 
: $ 55.00 ; and lib. b worth as many dollars as 100 is contained timet 
in 55.00, or $ 0.55. 

2. I have four kinds of molasses, and a different quantity of 
each, as follows : 30 gal. at 20 cents, 40 gal. at 25 cents, 70 gaL 
at 30 cents, and 80 ^L at 40 cents ; what is a gallon of the mix* 
ture worth ? Ans. $ 0.31^ 

8. A farmer mixed 4 bush, of cmJta at 40 cents, 8 bush, of com 

S16. What is alligation? What two kinds are there? — 317. What is 
alligation medial ? — 318. The rule for finding the mean value of several 
articles at different rates ? How does it appear that this process will giye 
the mean valae of a mixtore ? 
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at 85 oen^ 12 bush. lye at $1.00, and 10 bush, of wheat at 
$1.50 per busheL What will one bushel of the mixture be 
worth ? Ans. $ 1.04^^-. 

ALLIGATION ALTERNATE. 

319. Alligation Aliernate is a process of finding what quantity 
of articles, whose rate or qualities are given, must be taken, to 
compose a mixture of anj given rate or quality. 

320. To find what quantity of each articlo must be 
taken to form a mixture of a given rate. 

Ex. 1. I wish to mix'spice, at 20 cents, 23 cents, 26 cents, and 
28 cents per pound, so that the mixture may be worth 25 cents 
per pound. How many pounds of each must I take ? 



(lib. at 20ct8. — 20ct8. 

lib. at 23cts. « 28ct8. 

lib. aft 26cte. « 26cts. 

21b. at 28cts. =r 56ct8. 

51b. whole val. S 1.25 
1 1.25 4- 6 -= 26ct8. per lb. 



FIRST OFBBA110X. 

{lib. at 20cts. gain 5ctB. 
lib. at 23cta. Rain 2cte. 
lib. at 26cts. loss let. 
lib. at 28cts. loss Sets. 

lib. at 28cts. loss Sets. 

Compared with the mean or average price given, by taking lib. at 20 
cents there is a gadn of 5 cents, by taking lib. at 28 cents a gain of 2 
cents, by taking lib. at 26 cents a loss of 1 cent, and by taking lib. at 
28 cents a loss of 3 cents ; making an excess of gain over loss of 3 
cents. Now, it is evident that the mixture, to be of the average rate 
named, should have the several items of gain and loss in the aggregate 
exactly offset one another. Hiis balance we can effect, in the present 
case, either by taking 3lb. more of the spice at 26 cents, or lib. more 
of spice at 28 cents. We take the lib. at 28 cents, and thus have 
a mixture of the average rate, by bavins taken, in all, lib. at 20 cents, 
lib. at 23 cents, lib. at 26 cents, and 2lb. at 28 cents. We prove the 
correctness of the result by dividing the value of the whole mixture, 
or $ 1.25, by the number of pounds taken, or 5, which gives 26 cents, 
or the given mean price per pound. 

Having arranged in a column 
the prices of the articles with the 
^ven mean price on the left, we 
>■ Ans. connect togewier the terms denot- 
ing the price of each article, so that 
a price less than the given mean 
is united with one that is greater. 
We then proceed to find what quantity of each of the two kinds, 

ai9. What is alligation alternate 1 Explain the first operation. How is it 
proved to be correct ? How do you connect the prices ? 



SECOND OPERATION. 



25cts. 



20ct8.— 1 
23cts.-i 
26cts.J 
28cte 



31b. 
lib. 
21b. 
51b. 
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whose prices hare been connected, can be taken, in making a mixture, 
■o that what shall be gained on the one kind shall be balanced by the 
loss on the other. By taking lib. of spice at 20 cents, the gain will 
be 5 cents ; and by taking lib. at 28 cents, the loss will be 3 cents. 
To equalize the gain and loss in this case, it is evident we should take 
as many more pounds of that at 28 cents as the loss on lib. of it is less 
than the gain on lib. of that at 20 cents ; or, in other words. Hie 
quantity of the articles taken should he in the inverse ratio (Art. 236) 
of the difference between their respective prices and the given mean price. 
Therefore, we take 5lbs. at 28 cents, and 3lbs. of that at 20 cents, 
and the loss, 3ct8. X 5 = 15 cents, on the former, exactly offsets the 
gain. Sets. X 3 = 15 cents, on the latter. We write the 3lb. against 
its price, 20 cents ; and the 5lb. against its price, 28 cents. In like 
manner we determine the quantity that may be taken of the other two 
articles, whose prices are connected, by finding the difference between 
each price and the mean price; and, as b^ore, write the quantity 
taken against its price. 

We obtain, as a result. Sib. at 20 cents, lib. at 23 cents, 2lb. at 26 
cents, 5lb. at 28 cents ; this, in the same manner as the other answer, 
may be proved to satisfy the conditions of the question^ since examples 
of this kind admit of several answers. 

Rule. — Write the prices of the articles in a column^ toith the mean 
rate on the left, and connect the rate of each article which is less than the 
given mean rate with one that is greater. 

Write the difference between the mean rate and that of each of the 
articles opposite to the rate with which it is connected; and the number set 
against each rate is the quantity of the article to be taken at that rate. 

Note. — There will be as nwny different answers as there are different 
ways of conoecting the prices, and by multiplying and dividing these answers 
they may be varied indefinitely. 



Examples fob Practice. 

2. A farmer wishes to mix com at 75 cents a bushel, with rye 
at 60 cents a bushel, and oats at 40 cents a bushel, and wheat at 
95 cents a bushel ; what quantity of each must he take to make a 
mixture worth 70 cents a bushel? 



FIBST OPBEATION. SECOND OPERATION^. 



THISD OFERATION. 



70^ 



Alls. 
40— 25 
60-1 
75J 
95- 



70 



Ans. 

40-, 5 
60— 25 



75-1 
95— 



30 
10 



70 



40-TT- 

60ni 

75JJ 



25-j- 5==301 

54-25 = 30 

104-30 = 40 



95-^ 304-10 = 40 



320. — The rale for alligation alternate? How can you oktain different 
aaawen ? Are they all true ? 
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3. I hare 4 kinds of salt, worth 25, 30, 40, and 50 cents per 
bushel ; how mach of each kind must be taken, that a mixture 
might be sold at 42 cents per bushel? 

Ans. 8 bushels at 25, 30, and 40 cents, and 31 bushels at 50 
cents. 

321. When the quantity of one article is given to find 
the quaiitity of each of the others. 

Ex. 1. How much sugar, that is worth 6, 10, and 13 cents a 
pound, must be mixed with 20Ib. worth 15 cents a pound, so that 
the mixture will be worth 11 cents a pound ? 



15— J 5 




By the conditions of the question we are to take 201b. at 15 cents a 
pound ; but by the operation we find the difference at 15 cents a pound 
to be only 6lb., which is but J of the given quantity. Therefore, if 
we increase the 5lb. to 20, the other differences must be increased in 
the same ratio. Hence the 

Rule. — Find the difference between the rate of each and the mean 
rate ; then say. As the difference ef that article whose quantity is given is 
to each of the differences separately, so is the quantity given to the several 
quantities required. 

Examples fob Practice. 

2. A farmer has oats at 50 centk per bushel, peas at 60 cents, 
and beans at $ 1.50. These he wishes to mix with 30 bushels of 
com at $ 1.70 per bushel, that he may sell the whole at $ 1.25 
per bushel ; how much of ^ch kind must he take ? 

Ans. 18 bushels of oats, 10 bushels of peas, and 26 bushels of 
beans. 

3. A merchant has two kinds of sugar, one of which cost him 
10 cents per lb., and the other 12 cents per lb. ; he has also 
1001b. of an excellent quaUty, which cost him 15 cents per lb. 
Now, as he ought to make 25 per cent on his cost, how much of 
each quantity must be taken that he may sell the mixture at 14 
cents per lb. ? 

Ans. 383ilb. at 10 cents, and 100 lb. at 12 cents. 

321. What is the role for finding the quantity of each of the other articles 
when one is given ? 
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When the sum of the quantities of the articles 
and their mean rate are given, to find what quantify of 
each must be taken. 

Ex. 1. I have teas at 25 cents, 35 cents, 50 cents, and 70 cents 
a pound, with which I wish to make a mixture of 1801b., that will 
be worth 45 cents a pound. How much of each kind must I 
take? 

OPERATION. 

25—, 25 Then, 60 : 25 : 

5 60 : 6 ; 

10 60 : 10 ; 



45- 



180 

:180 

180 

180 



75 
15 
30 
60 

180 



Ana. 



35-1 
50-i 
70— ' 20 60 : 20 : 

Sum of differences, GO Proof, 

By the conditions of the question, the weight of the mixture is 
ISOlh,, hut by the operation we find the sum of the differences to be 
only 60lh., which is but i of the quantity required. Therefore, if we 
increase 60lb. to 180, eacn of the differences must be increased in l^e 
same ratio, in order to make a mixture of 1801b., the quantity re- 
quired. Hence the 

Rule. — Find the differenced as "before ; then say, As the sum of the 
differences is to each of the differences separately, so is the given quantity 
to the required quantity of each article. 

Examples fob Practicb. 

2. John Smith's « great box ''will hold 100 bushels. He has 
wheat worth $2.50 per bushel, and rye worth $2.00 per bushel 
How much chaff, of no value, must he mix with the wheat and 
rye, that, if he fill the box, a bushel of the mixture may be sold 
at $1.80? 

Ans. 40bu. each of wheat and rye, and 20bu. of chaff. 

3. I have two kinds of molasses, which cost me 20 and 30 cents 
per gallon ; I wish to fill a hogshead, that will hold 80 gallons, 
with these two kinds. How much of each kind must be taken, 
that I may sell a gallon of the mixture at 25 cents per gallon, 
and make 10 per cent on my purchase ? 

Ans. 58^^ of 20 cents, and 21^ of 30 cents. 

4. I have sugars at 10 cents and 15 cents per pound. How 
much of each must be taken, that a mixture containing 60 pounds 
shall be worth $ 7.20 ? 

Ans. 36 pounds at 10 cents, and 24 pounds at 15 cents. 



322. How do you find what quantity of each ingredient must he taken 
when the sum and mean prioe are given ? 
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PERMUTATION. 

S23« Permotatioil is the process of finding the different orders 
in which a given number of things may be arranged. 

324. To find the number of different arrangements 
tliat can be made of any given number of things. 

Ex. 1. How many different numbers may be formed from the 
figures of the folloinng number, 432, making use of three figures 
in each number ? Ans. 6. 

FiBST oFERATioN. In the 1st operation, we 

4 3 2, 4 2 3, 3 4 2f 3 2 4, 2 4 3, 2 3 4. have made all the different 

arrangements that can be 
SECOND OPBBATION. made of the given figures, , 

1X2X3 = 6- *^^ ^^^ *^® number to be ' 

6. In the second opera- 
laon, the same result is obtained by simply multipl3ring together the 
first three of the digits, a number equal to the number of figures to 
be arranged. Hence the 

BuLE. — MuUiply together all (he terms of the natural series of num- 
bers, from 1 up to the given number, and the last product wiU be the 
answer required. 

Examples fob Pbacticb. 

2. My family consists of nine persons, and each person has 
his particular seat around my table. Now, if their situations 
were to be changed once eadi day, for how many days could 
they be seated in a different position ? 

Ans. 362880 days, or 994 years 70 days. 

3. On a certain shelf in my library there are 12 books. If a 
person should remove them without noticing their order, what 
would be the probability of his replacing them in the same posi- 
tion they were at first? Ans. 1 to 479001600. 

4. How many words can be made from the letters in the word 
*' Embargo," provided that any arrangement of them may be 
used, and that all the letters shall be taken each time? 

Ans. 5040 words. 

323. What IB pennntation ? — 324. What is the rule for finding the num- 
ber of arrangements that can be made of any giyen nnmbec of thvv^'l 
26* 
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MENSURATION OF SURFACES. 

325* A Surface is that which has length and breadth without 
thickness. 

The Area of a figure is its sur&ce or superficial contents. 

A Line is length without breadth or thickness. 

A Plane is that in which, if any two points be taken, the 
straight line that joins them will lie wholly in it. 

326fl An Angle is the inclination or opening of two lines, which 
meet in a point 

The Vertex of an angle is the point of meeting of the lines 
forming the angle. , ^ 

A Right Angle is ah angle formed by one line 
falling perpendicularly on another, and it con- 
tains 90 degrees; as A B C. 

An Aente Angle is an angle less than a right 
angle, or less than 90 degrees ; as E B C 



An Obtuse Angle is an angle greater than a right ' v 
angle, or more than 90 degrees ; as F B C. \^ 



— 
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827* A Triangle is a plane figure having three sides and three 
angles. 

It receives the particular names of an equilateral triangle, isos- 
celes triangle, and scalene triangle ; also, of a rightrongled triangle^ 
acute^ngled triangle, and obtuse-angled triangle. 

The Base of a triangle, or other plane figure, is one of its sides, 
on which it may be supposed to stand ; as C D. 

The Altitude of a triangle is a. line drawn from one of its angles 
perpendicular to its opposite side or base ; as A B. a 

An Equilateral Triangle is one which has its three / i\ 
sides equal c/^^— ^d 

B 

325. What is a surface ? What are the superficial contents of a figure 
called ? — 326. What is an angle ? A right angle ? An acute angle ? An 
obtuse angle ? — 327. What is a triangle ? What particular names does it 
receive 1 When is it called a right-angled triangle ? An acute-angled tri- 
angle ? An obtuse-angled triangle ? What is the base of a triangle ? The 
altitude S What is an equiiateial triangle 1 
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An Isoseelos Triangle Ib one which has two 
ddes equal 



of its A 



A Scalene Triangle is one which has its three sides 
unequal 

A Sight-Angled Triangle is one which has a right 
angle. 




NoTB. — An acute^angled triangte is one which has an acute angle, and an 
obtuseHingled triatigle is one having an obtuse angle. 

328, To find the abea of a triangle. 

KuLE 1. ^ — Mtdtiply the base by half the aUUude, and the product 
unU be the area. Or, 

Rule 2. — Add the three sides together , take half that sum, and from 
this subtract each side separately; then multiply the half of the sum and 
these remainders together, and the square root of this product will be 
the area. 

1. What are the contents of a triangle, whose hase is 24 feet, 
and whose perpendicular hight is 18 feet ? Ans. 216 feet 

2. What are the contents of a triangular piece of land, whose 
sides are 50 rods, 60 rods, and 70 rods ? 

Ans. 1469.69-f rods. 

quadrilaterals. 

329* A Quadrilateral is a plane figure having four sides, and 
consequently four angles. 

It comprehends the rectangUy square^ rhornbusy rhombotdf trape- 
zium, and trapezoid. 

330t A Parallelogram is any quadrilateral whose opposite sides 
are paralleL 

It takes the particular names of rectangle, square, rhombus, and 
rhomboid. 

The Altitnde of a parallelogram is a perpendicular line drawn 
between any two of its opposite sides ; as C D in the rhomboid. 

327. What is an isosceles triangle ? A scalene triangle ? A right-angled 
triangle?— 328. The first rale far finding the area of a triangle? The 
second?— 329. What is a quadrilateral'? What figures does it compre- 
hend ? — 330. What is a parailelograin 1 What particular names does it take ? 
The altitude of a parallelogram ? 
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A leetansle is anj right-angled i>araIleIogrftm. 



A Sqfl&ie is & parallelogram, baring equal sides* 
and right angles. 



£7 



A tkomboid Is on oblique-angled parallelogram. 

A Bhombos is an oUique-^ngled parallelogram, 
having all its sides equal. 

NoTX. -* An dUique an§^ is one either acate or obtttsa 

331 f To find the area of a parallelogram. . 

Bulb. — Multiply the hose by the altitiuie, and the product vjHU he 
the area. 

1. What are the contents of a board 25 feet long and 8 feet 
wide ? Ans. 75 square feet 

2. What is the difference between the contents of two floors ; 
the one being 37 feet long and 27 feet wide, and the other 40 
feet long and 20 feet wide ? Ans. 199 square feet 

3. The base of a rhombus is 15 feet, and its perpendiculai 
bight is 12 feet ; what are its contents ? 

Ans. 180 square feet 



332. A Trapezoid is a quadrilateral which has / 

only two of its sides parallel. / 

333f To find the area of a trapezoid. 

Rule. — Multiply half of the sum of the parallel sides by the altitude^ 
and the product is the area. 

1. What is the area of a trapezoid, the longer parallel side 
being 482 feet, the shorter 324 feet, and the ahitude 216 feet? 

Ans. 87048 square feet 

830. What is a rectangle ? A Bqaare ? A rhoni1x)id ? A rhorahns ? — . 
831. The rule for finding the area of a parallelogram 1 — 332. What is a 
trapezoid f — 333. What is the rule for finding the area of a trapeooid ? 
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2. What ja the area ef a plank, whose length is 22 feet, the 
width of the wider end being 28 inches, and of the narrower 20 
inches ? Ans. 44 square feet 

334* A Tiapeziom is a quadrilateral, which has 
no two of its sides paralleL 

A Diagonal is a straight line which joins the 
vertices of any two opposite angles of a quadri- 
lateral ; aa E F^ 

335f To find the abea of a trapezium* 

Rule. *— Divide the trapezium inio ttoo triangles by a diagonal^ and 
then find the areas of these triangles ; their sum vnU he the area of the 
trepeman. 

1. What is the area of a trapezium, whose diagonal is 65 feet, 
and the lengths of the perpendiculars let fall upon it are 14 and' 
18 feet ? * Ans. 1040 square feet 

2. What is the area of a trapezium, whose diagonal is 125 
rods, and the lengths of the perpendiculars let fall upon it are 70 
and 85 rods ? Ans. 9687.5 square rods. 

POIiYGONS. 

836« A Polygon is any figure bounded by straight lines. 

It takes the particular namea of penta^ony when it is a polygon 
of five sides ; hexagon^ one of six sides ; heptagon, one of seven 
sides ; octagauy one of eight sides ; nonagauy one of nine sides ; 
decagon, one of ten sides ; undecagon, one of eleven sides ; and 
dodecagon, one of twelve sides. 

337« A Begolar Polygon is one which has all its 
sides and all its angles equal 

The Perimeter of a. polygon is the broken line 
which bounds it 

338. To find the abba of a regular polygon. 

BxTLE. — Mvkiply the perimeter hy half the perpendicular let fall from 
the center on one of its sides, and the product wiU be the area. 

834. What is a trapezium? What is a diagonal f ~ 335. The rale for 
finding the area of a trapezinm f — 336. What is a polygon? Whatpaiv 
ticolar names does it take ? — 837. What is a regvdac v^l^^"^*^ 
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1. What is the area of a regular {>entagon, whose sides are 
each 35 feet, and the perpendicular 24.08 feet ? 

Ans. 2107 square feet 

2. What is the area of a regular hexagon, whose sides are 
each 20 feet, and the perpendicular 17.32 feet ? 

Ans. 1039.20 square feet 

THE CIRCLE. 

339. A Circle is a plane figure bounded by a 
curved line, every part of which is equally distant 
from a point, called its center. 

The Circnmferenee or Feripbery of a circle is the 

line which bounds it 

The Diameter of a circle is a line drawn through the center, 
and terminated by the circumference ; as G H. 

340. To find the ciecumfeeencb of a circle, the diam- 
eter being given. 

Rule. — MuUiply (he diameter by 8.11159^, and the product is the 
circumference. -^ • 

Note. "1-3.141592 is the' ciremnference of a circle whose diameter is 1. 
(Art. 291.) 

1. What is the circumference of a circle, whose diameter is 
50 feet ? Ans. 157.0796+ feet 

2. A gentleman has a circular garden whose diameter is 100 
rods ; what is the length of the fence necessary to enclose it ? 

Ans. dl4.15-f- reds. 

341* To find the diameteb of a circle, the circumfer- 
ence being given. 

Rule. — Multiply the circumference by .818309, and the product toi(Z 
be the diameter. 

Note. — .318309 is the diameter of a circle whose drcumference is 1. 
(Art. 291.) "^ ' 

1. What is the diameter of a circle, whose circumference is 80 
miles ? Ans. 25.464~ miles. 

2. If the drcumference of a wheel is 62.84 feet, what is the 
diameter ? Ans. 20-}- feet 

337. What is the perimeter of a polygon ? — 338. The rale for finding the 
area of a regular polygon ? — 339. What is a circle ? The circumference of a 
circle ? The diameter of a circle ? — 340. The rule for finding the drcum- 
ference of a circle, the diameter being given ? — 341 . The rule for finding ths 
diameter of a circle, the drcomfsrenoe bemg giren ? 
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342, To find the area of a circle, the diameter, the 
circumference, or both, being given. 

Rule 1. — Multiply hcUfthe diameter by half the circumference^ and 
the product is the area. 

Rule 2. — Multiply the square of the diameter by .786398, and the 
product is the area. 

Note. — .785398, or i of 3.141592, is the area of a circle whose diameter 
is 1. (Art 291.) 

1. If the diameter of a circle be 200 feet, what is the area? 

Ans. 31415.92 square feet 

2. There is a certain farm, in the form of a circle, whose cir- 
cumference is 400 rods ; how manj acres does it contain ? 

Ans. 79 A. 2R. 12+p. 

343» To find the side of a square equal in area to a 
given circle. 

The square in the figure is supposed to have the 
same area as the circle. 



( ) 



Rttle. — Multiply the diameter by .886227, and the product is the side 
of an equal square. 

Note. — .886227, or the square root of .785398, is the side of a sqnare 
irhich is eqaivalent to a circle whose diameter is 1. (Art. 292.) 

1. We have a round field 40 rods in diameter; what is the 
side of a square field that will contain the same quantity ? 

Ans. 35.44+ rods. 

2. I have a circular field 100 rods in circumference ; what 
must be the side of a square field that shall contain the same 
area ? ^ Ans. 28.2-[- rods. 

344, To find th^ side of a square inscribed in a given 
circle. 

« 

A square is said to be inscribed in a chx;le when 
the vertices of its angles are in the circumference. 



342, The rule for finding the area of a circle, when the diameter is f?iven? 
When the circumference is given ? "When the diameter and circumference 
are both given 1 — 343. . The rule for finding the side of a square equal in area 
to a given circle 1 — 344. When is a square said to be mftcrvb^Vxi *. <2a0^^\ 
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Bulb. — Muhiphf the diameter by .707106, and the product is the side 
of the square inscribed. 

Note. — .707106 is the side of the inscribed square, when the diameter 
' of the circumscribed circle is 1. (Art 292.) 

1. What is the thickness of a square stick of timber that may 
be hewn from a log 30 inches in diameter ? 

Ans. 21.21+ inches. 

2. How large a square field may be inscribed in a circle whose 
circumference is 100 rods ? Ans. 22.5-j- rods square. 



® 



THE ELLIPSE. 

S45ff An Ellipss is an oval figure having two 
diameters, or axes, the longer of which is called the 
transverse and the shorter the conjv^ate diameter. 

S46. To find the area of an ellipse. 

Rule. — JlfttZft/j/y the tujo diameters together, and their product by 
.785398 ; the last product is the area. 

1. What is the area of an ellipse whose transverse diameter 
is 14 inches, and its conjugate diameter 10 inches ? 

Ans. 109.95-}- square inches. 

2. What is the area of an elliptical table, 8 feet long and 5 
feet wide? Ans. 31 square feet, 59-|- square inches. 



MENSURATION OP SOLIDS. 

847« A Mid, or Body, is that which has length, breadth, and 
thickness. 

Mensuradoii of solids includes two operations: first, to find 
their superficial contents, and second, their soUdity or volume. 

THE PRISM. 

S48« A tijm, is a solid whose ends are any plane figures 
which are equd, similar, and parallel to each other, and whose 
sides are parallelograms. 

344. The rule for finding ike side of a square inscribed in a circle ? — 845. 
What ia an ellipse ? What is the longer diameter called ? The shorter ? — 
846. The rule for finding the area of an ellipse ? — 347. What is a solid? 
What two operations does mensuration of solids indade ? — 848. What ia « 
prism I 
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It takes particular names, according to the figure of its l>aBe or 
ends, namely, tnangtdar prism, square prism, pentagonal prism, 
&c. 

The Base of a prism is either end ; and of solids in general, the 
part upon which thej are supposed to stand. ' 

All prisms whose bases are parallelograms are comprehended 

under the general name Parallelopipedons or ParalMopipeds. 



A Triangular Prism is one whose base b a triangle. 




A Square Prism is one whose base is a square, and 
when all the sides are squares it is called a cube. 



A PentaiSOUal Prism is one whose base is a pentagon. 



349t To find the surface of a prism* 

KiTLE. — Multiply the perimeter of Us hose hy its hight, and to thispro- 
dtict add the area of the two ends; the sum is the area of the prism. 

1. What are the supei^cial contents of a triangular prism, 
the width of whose side is 3 feet, and its length 15 feet? 

Ans. 142.79-}- square feet. 

2. What is the surface of a square prism, whose side is 9 feet 
wide, and its length 25 feet ? Ans. 1062 square feet. 

850* To find the solidity of a prism. 

Rule. — Multiply the area of the base hy the higU, and (he product is 
the solidity. 

348. What particalar names does the prism take 1 What is the base of a 
prism and of solids in general ? What is a parallelopiped or parallel opipe- 
don? What is a triangular prism? A square prism? A pentagonal 
prism ? — 849. The rale for finding the gurface of a prism 1 — 350. Tha toXa 
ror finding llie soliditj of a prism ? 
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1. What are the contents of a triangular prism, whose length 
is 20 feet, and the three sides of its triangular end. or base 5, 4, 
and 3 feet ? Ans. 120 cubic feet 

2. How many cubic feet are there in a cube, whose sides are 
8 feet? Ans. 512 cubic feet 

3. What is the number of cubic feet in a room 30 feet long, 20 
feet wide, and 10 feet High ? Ans. 6000 cubic feet 

THE CYLINDER. 

351* A Cylinder is a round body, of-amiform diameter, 
witli circular ends or bases parallel to each other. 

The Axis of a cylinder is a straight line drawn through 
it, from the center of one end to the center of the other. 

352. To find the surface of a cylinder. 

Rule. — Multiply the circumference of the hose hy the cdtilude, and to 
the product add the areas of the tux) ends ; the sum will be the whole sur- 
face. 

1. What is the surface of a cylinder, whose length is 4 feet, and 
the circumference 3 feet? Ans. 13.43-f- square feet 

2. John Snow has a roller 12 feet long and 2 feet in diameter^ 
what is its convex surface ? Ans. 75.39 -{- square feet 

353. To find the solidity, or volume, of a cylinder. 

Rule. — Multiply the area of the base by the altitude, and the product 
will be the solidity or volume. 

1. What is the solidity of a cylinder 8 feet in length and 2 
feet in diameter ? Ans. 25.13-|- cubic feet 

2. What is the solidity of a cylinder, whose diameter is 5 feet, 
and its altitude 20 feet? Ans. 392.694- cubic feet 

THE PYBAmn AND CONE. 

354» A Pyramid is a solid, standing on a triangular, 
square, or polygonal base, with its sides tapering uni- 
Ibrmly to a point at the top, called the vertex. 

The Slant Hight of a pyramid is a line drawn from 
the vertex to the middle of one of the sides of the 
base. 

351. What is a cylinder? What is the axis of a cylinder? — 352. The 
rnle for finding the surface of a cylinder ? — 353. The rule for finding the 
solidity of a cylinder? —354. What is a pyramid? The slant hight of a 
pyramid ? 
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35$» A Cone is a solid, having a circle for its base, 
and tapering uniformly to a point, called the vertex. 

The Altitllde of a pyramid and of a cone is a line 
drawn from the vertex perpendicularlo the plane of the 
base ; as B C. 

The Slant Eight of a cone is a line drawn from the ^ 
vertex to the circumference of the base ; as A C. 

356. To find the convex surface of a pyramid or of a 
cone. 

Rule. — MulHjdy the perimeter or the circumference of the base by 
half Us slant hight, and the product is the convex surface. 

1. How many yards of cloth, that is 27 inches wide, will it 
require to cover the sides of a pyramid whose slant hight is 100 
feet, and whose perimeter at the base is 54 feet ? 

Ans. 400 yards. 

2. Required the convex surface of a cone, whose slant hight 
is 50 feet, and the circumference at its base 12 feet. 

Ans. 300 square feet 

357t To find the solidity or volume of a pyramid or of 
a cone. 

Rule. — Multiply the area of the base by one third of its altitude, and 
the product wHl be the solidity. 

1. The largest of the Egyptian pyramids is square at its base, 
and measures 693 feet on a side. Its altitude is 500 feet. Now, 
supposing it to come to a point jit its vertex, what are its solid 
contents, and how many miles in length of wall would it make, 
4 feet in hight and 2 feet thick ? 

Ans. 80041500 cubic feet ; 1894.9 miles in length. 

2. What are the solid contents of a cone, whose hight is 30 
feet, and the diameter of its base 5 feet ? Ans. 196.3--J- feet. 

358« A Frnstnm of a Pyramid is the part that re- 
mains after cutting off the top, by a plane parallel 
to the base. 

S55. What is a cone ? What is the altitude of a pyramid and of a cone ? 
The slant hight of a cone ? — 356. The rule for finding the surface of a pyr- 
amid and of a cone ? — 357. The rule for finding the solidity of a pyramid 
and of a cone ? — 358. What is the frustum of a pyTaTcCv^l 
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359t A Fnutnoi of a Cone is the part that remains 
after cutting off the top, by a plane parallel to the base. 

S60« To find the surface of a frustum of a pyramid or 
of a cone. 

KuLE. — Add the perimeters or the circumferences of ^ ttoo ends to- 
gether, and multiply this sum by half the slant hight. Then add the areas 
of the two ends to this product, and their sum wiU be the surface, 

1. There is a square pyramid,- whose top is broken off 20 feet 
slant hight from the base. The length of each side at the base 
is 8 feet, and at the top 4 feet ; what is its whole surface ? 

Ans. 500 square feet, 

2. There is a frustum of a cone, whose slant hight is 12 feetji 
the circumference of the base 18 feet, and that of the upper end 
9 feet ; what is its whole surface ? 

Ans. 194.22-|- square feeL 

361 • To find the solidity or volume of a fhistum of a 

pyramid or of a cone. 

< 
BuiiB. — Find the area of the ttoo ends of the frustum ; multiply thest 

tuDO areas together, and extract the square root of the product To this 

root add the two areas, and multiply their sum by one third of the aUiiude 

of the frustum; the product will be the solidity. 

1. What is the solidity of the frustum of a square pyramid, 
whose hight is 80 feet, and whose side at the bottom is 20 feet^ 
and at the top 10 feet ? Ans. 7000 cubic feet. 

2. What are the contents of a stick of timber 20 feet long, and 
the diameter at the large end being 12 inches, and at the ^mailer 
end 6 inches ? Ans. 9.162-f feet 

THE SPHERE. 

362* A Sphere is a solid, bounded by one continued 
convex surface, every part of which is equally distant 
fi*om a point Within, called the center. 

The Axis or Diameter of a sphere is a line passing 
through the center, and terminated by the surface. 

359. What is the frustam of a cone 1 — 860. The rule for finding the snr. 
face of a frustum of a pyramid or of a cone?-— 861. The rale for finding 
the solidity of a frustam of a pyramid or of a cone ? — 362. What is a 
sphere ? The diameter oi «3JL\a oi «k «g\\Qt^4 
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383. To find the surface of a sphere. 
KuLE. —Multiplt/ the diameter by the circumference^ and the product 
will be the surface. 

1. What is the convex surface of a globe, whose diameter is 
20 inches ? Ans. 1256.6-j- square inches. 

2. If the diameter of the earth is 8000 miles, what is its con- 
vex surface ? Ans. 201061888 square miles. 

364. To find the solidity or volume of a sphere. 
Rule. — Multiply the surface by ^ of the diameter, or multiply the 

cube of the diameter by .523598, and the product vM be the solidity. 

Note. — .523598 is ^ of 3.141592. 

1. What is the soUdity of a sphere whose diameter is 20 
inches ? Ans. 4188.7+ inches. 

2. If the diameter of a globe or sphere is 5 feet, how many 
cubic feet does it contain ? Ans. 65.44-(- cubic feet. 

365. To find how large a cube may be cut from any 
given sphere, or be inscribed in it. 

Rule. — Square the diameter of the sphere, divide the product by 8, 
and extract the square root of the qxwtienifor the answer. 

1. How large a cube may be inscribed in a sphere 10 inches 
in diameter ? Ans. 5.773-{- inches. 

2. What is the side of a cube that may be cut fix)m a sphere 
30 inches in diameter ? Ans. 17.32-|- feet 

THE SPHEROID. 

366i A Spheroid is a soHd, generated by the 
revolution of an ellipse about one of its diameters. 

If the ellipse revolves about its longer or tranS" 
verse diameter, the spheroid is prolate, or olHong ; 
if about its shorter or conjugate diameter, the spheroid is oUate, or 
flattened, 

367. To find the solidity or volume of a spheroid. 

Rule. — Multiply the square of the sJiorter axis by the longer axis, and 
this product by .523598, if the spheroid is prolate. Or, 

363. The rale for finding the surface of a sphere? -— 364. The rale for find- 
ing the solidity of a sphere ? — 365. The rale for finding how large a cube 
can be cut from a given sphere ? — 366. What is a spheroid ? A prolate 
spheroid ? An oblate spheroid ? — 367. The role for finding the solidity of 
a spheroid ? 

27* 
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If it is oblatej multiply the square of the longer axis by the shorter axis, 
and this product by .623598. 

1. What is the solidity of a prolate spheroid, whose traasverse 
axis is 30 feet, and the conjugate axis 20 feet ? 

Ans. 6283.17+ cubic feet 

2. What is the solidity of an oblate spheroid, whose axes are 
80 and 10 feet ? Ans. 471'2.38+ cubic feet. 
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368it Boards are usually measured by the square foot. Planks^ 
joists, beams, &c., are usually surveyed by board measure, the 
board being considered to be 1 inch in thickness. 

Bfound timber is sometimes measured by the ton, and some- 
times by board measure. 

369i» To find the contents of a board. 

Rule. — Multiply the length of the board, taken in feet, by its width, 

taken in inches, and divide this product by 12\ the quotient is the contents 

in square feet, 

> Note. — K the board is tapeiing, take half thA snm of the width of its 
ends for the width. 

1. What are the contents of a board 18 inches wide and 1^ 
feet long ? Ans. 24 feet 

2. What are the contents of a board 24 fbet long and 30 inches 
wide ? . Ans. 60 feet. 

370. To find the contents of joists, beams, &c. 

Bulk. — Multiply the width, taken in inches, by the thickness, and this 
product by the length, in feet ; divide the last product7)y 12, and the quo* 
tient is the contents in feet. 

1. What are the contents of a joist 4 inches wide, 3 inches 
thick, and 12 feet long? Ans. 12 feet. 

2. What are the contents of a square stick of timber 25 feet 
long and 10 inches thick ? , Ans. 208^ feet. 

871. To find the contents of round timber. 

Rule. — Multiply the length of the stick, taken in feet, by the square 
of one fourth the girt, taken in inches; divide this product by 144, and the 
quotient is the contents in cubic feeL 

868. By what measure are planksjoists, &c., usually surveyed 1 What is 
the nsnal thickness of a hoard ? How is round timW measured ? — 369. 
The rale for finding the contenta o? a\>o?ff^^ —^1^. TVia rule for finding the 
contents of joists, &c. 
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NoTB 1. — The girt of tapering timber is nsoally taken about o^ie third 
the distance from the larger to 3ie smaller end. 

Note 2. — A ton of timber, estimated by this method, contains 50^^ 
cubic feet. 

1. How many cubic feet of timber in a stick, whose length is 
50 feet, and whose girt is 60 inches ? Ans. 78^ cubic feet. 

2. What are the contents of a stick, whose length is 30 feet, 
and- girt 30 inches ? Ans. ll.T-f- solid feet. 



MISCELLANEOUS QUESTIONS. 

1. What number is that, to which if ^ be added, the sum will 
be 7 J ? Ans. 7f . 

2. What number is that, from which if 3f be taken, the re- 
mainder will be 4^ ? Ans. 7^|. 

8. What number is that, to which if 3^ be added, and the sum 
divided by 5^^, the quotient will be 5 ? Ans. 23f . 

4. From ^ <tf a mile take J of a furlong. 

Ans. 4fur. 12rd. 8£L Sin. 

5. John Swift can travel 7 miles in f of an hour, but Thomas 
Slow can travel only 5 miles in -f^ of an hour. Both started from 
Danvers at the same time for Boston, the distance being 12 miles. 
How much sooner will Swift arrive in Boston than Slow ? 

Ans. 12ff seconds. 

%. If I of a ton cost $ 49, what will Icwt cost ? 

Ans. $3.92. 

7. How many bricks 8 inches long, 4 inches wide, and 2 
inches thick, will it take to build a wall 40 feet long, 20 feet 
high, and 2 feet thick? Ans. 43200 bricks. 

8. How many bricks will it take to build the walls of a house, 
which is 80 feet long, 40 feet wide, and 25 feet high, the wall to 
be 12 inches thick ; the brick being of the same dimensions as in 
the last question ? Ans. 159300 bricks. 

9. How many tiles, 8 mches" square, will cover a floor 18 feet 
long, and 12 feet wide ? Ans. 486 tiles. 

10. If it cost $ 18.25 to carry llcwt. 3qr. 191b. 46 iniles, how 
much must be paid for carrying 83cwt. 2qr. 111b. 96 miles ? 

Ans. $ 266.70Hff 

11. A merchant sold a piece of cloth for $ 24, and thereby lost 
25 per cent. ; what would he have gained had he sold it for $ 34? 
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12. Bought a hogshead of molasses, oontainiDg 120 gallons, for 
$ 30 ; hut 20 gallons having leaked out, for what must I sell the 
remainder per gallon to gain $10 ? Ans. $ 0.40. 

13. Bought a quantity of goods for $ 128.25, and having kept 
them on hand 6 months, for what must I sell them to gain 6 per 
cent ? Ans. $ 140.02. 

14. If a sportsman spends ^ of his time in smoking, j- in gun- 
ning, 2 hours per day in loafing, and 6 hours in eating, drinking, 
and sleeping, how much remains for use&l purposes ? 

Aqs. 2 hours. 

15. If a lady spend j- of her time in sleep, ^ in making calls, ^ 
at her toilet, ^ in reading novels, and 2 hours each day in receiv- 
ing visits, how large a portion of her t\me will remain for improv- 
ing her mind, and for domestic employments ? 

Ans. 3f^ hours per day. 

16. If 5f ells English cost $ 15.16, what will 71f yards cost? 

Ans. $ 155.39. 

17. If a staff 4 feet long cast a shadow 5f feet, what is the 
hight of a steeple whose shadow is 150 feet ? Ans. 107f feet 

18. Borrowed of James Day $ 150 for six months ; afterwards 
I lent him $ 100 ; how long shall he keep it to compensate him 
for the use of the sum he lent me ? Ans. 9 months. 

19. A certain town is taxed $ 6045.50 ; the valuation of the 
town is $ 293275.00 ; there are 150 polls in the town, which are 
taxed $ 1.20 each. What is the tax on a dollar, and what does 
A pay, who has 4 polls, and whose property is valued at $ 3675 ? 

Ans. $ 0.02. A's tax $ 78.30. 

20. D. Sanborn's garden is 23f rods long, and 13f rods wide, 
and is surrounded by a good fence 7^ feet high. Now, if he shall 
make a walk around his garden within the fence 7-j^ feet wide, 
how much will remain for cultivation ? 

Ans. lA. 3R 7p. 85j^|ift. 

21. J. Ladd's garden is 100 feet long and 80 feet wide ; he 
wishes to enclose it with a ditch, to be dug outside, 4 feet wide ; 
how deep must it be dug, that the soil taken from it and placed 
on the garden may raise the surface 1 foot ? Ans. 5^f feet 

22. How many yards of paper, that is 30 inches wide, will it 
require to cover the walls of a room that is 15 J feet long, 11^ feet 
wide, and 7f feet high ? Ans. 55^ yards. 

23. Charles Carleton has agreed to plaster the above room, 
walls and ceiling, at 10 cents per square yard ; what will be his 
bill? Ans. $6.54|. 
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24. What is the interest of $ 17.86, from Feb. 9, 1850, to Oct 
29, 1852, at 7^ per cent ? Ans. $ 3.52+. 

25. Required the surface of the largest cube that can be in- 
scribed in a sphere 30 inches in diameter. Ans. 1800 inches. 

26. What is due, on the following note, at compound interest, 
Oct 29, 1862 ? 



$1000 . Scdem, K H., Oct. 29, 1856. 

For value received, I promise to pay Luther JEmerson, Jr., or 
' order, on demand, one thousand doUars with interest. 

Attest, Adams Ateb. Emkeson Luthee. 

On this note are the following indorsements : — 

Jan. 1, 1857, was received $ 125.00, 

June 5, 1857, do. $ 316.00, 

Sept 25, 1857, do. % 417.00, 

April 1, 1858, do. $ 100.00, 

July 7, 1858, do. $ 50.00. 

Ans. $ 53.79. 

27. How many cubic inches are contained in a cube that may 
be inscribed in a sphere 40 inches in diameter ? 

Ans. 12316.8+ inches. 

28. A bushel measure is 18^ inches in diameter, and 8 inches 
deep ; what should be the dimensions of a similar measure that 
would contain 4 quarts ? 

Ans. 9j^ inches in diameter, 4 inches deep. 

29. A gentleman willed ^ of his estate to his wife, and ^ of 
the remainder to his oldest son, and ^ of the residue, which was 
$ 151.33^, to his oldest daughter; how much of his estate is left 
to be divided among his other heirs ? Ans. $ 756. 66f. 

30. A man bequeathed j^ of his estate to his son, and -J of the 
remainder to his daughter, and the residue to his wife ; the differ- 
ence between his son and daughter's portion was $ 100 ; what 
did he give his wife ? Ans. $ 600.00. 

31. Sold a lot of shingles for $ 50, and by so doing I gained 
12^ per cent. ; what was their value ? Ans. % 44.44f . 

32. If ^ of a yard cost $ 5.00, what quantity will $ 17.50 pur- 
chase ? Ans. IJ- yard. 

83. John Savory and Thomas Hardy traded in company; 
Savory put in for capital $ 1000 ; they gained $ 128.00 ; Hardy 
received, for his share of the gains $ 70 ; what was his capital ? 
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34. E. Fuller lent a certain sum of money to C. Lamson, and 
at the end of 3 years, 7 months, and 20 days he received interest 
and principal $ 1000 ; what was the sum lent ? 

Ans. $820.79^^. 

35. Lent $88 for 18 months, and received for interest and 
principal $ 97.57 ; what was the per cent ? Ans. 7 J per cent. 

36. When f of a gallon cost $ 87, what cost 7^ gallons ? 

Ans. $ 1051.25. 

37. When $ 71 are paid for 18^ yards of broadcloth, what cost 
5 yards ? Ans. $ 19.26^V 

38. How many yards of cloth, at $ 4.00 per yard, must be given 
for 18 tons 17cwt. 3qr. of sugar, at $ 9.50 per cwt. ? 

Ans. 897^ yards. 

39. How much grain, at $ 1.25 per busheV must be given fi>r 
98 bushels of salt, at $ 0.45 per bushel ? Ans. 35/^ bushels. 

40. A person being asked the time of day, replied that f of the 
time passed from noon was equal to -j^ of the time to midnight. 
Required the time. Ans. 40 minutes past 4. 

41. On a certain night, in the year 1852, rain fell to the depth 
of 3 inches in the town of Haverhill ; the town contains about 
20,000 square acres. Required the number of hogsheads of water 
fallen, supposing each hogshead to contain 100 gallons, and each 
gallon 282 cubic inches. 

Ans. 13346042hhd. 55gal. Iqt. Opt 2^gi. 

42. If the sun pass over one degree in 4 minutes, and the lon- 
gitude of Boston is 71° 4' west, what will be the time at Boston, 
when it is llh. 16m. A. M. at London ? 

Ans. 6h. 31m. 44sec. A. M. 

43. When it is 2h. 36m. A. M. at the Cape of Good Hope, in 
longitude 18° 24' east, what is the time at Cape Horn, in longi- 
tude 67° 21' west ? Ans. 8h. 53m. P. M. 

44. Yesterday my longitude, at noon, was 16° 18' west ; to-day 
I perceive by my watch, which has kept correct time, that the 
sun is on the meridian at llh. 36m. ; what is my longitude to- 
day ? Ans. 10° 18' west 

45.. Sound, uninterrupted, will pass 1142 feet in 1 second ; how 
long will it be in passing from Boston to London, the distance 
being about 3000 miles ? Ans. 3h. 51m. 10+ sec 

46. The time which elapsed between seeing the flash of a gun 
and hearing its report was 10 seconds ; what was the distance ? 

Ans. 2 miles 860 feet 
47. J. Pearson has tea, ^loidi Vi-a \iwctara with M. Swift, at 
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10 cents per lb. more than it costs him for ^ugar, which cofts 
Swift 15 cents per pound, but which he puts at 20 cents per 
pound; what was the first cost of the tea ? 

Ans. $ 0.30 per lb. 
48. Q and Y barter; Q makes of 10 cents 12|J^ cents; Y 
makes of 15 cents 19 cents ; which makes the most per cent, and 
how much? Ans. Y makes If per cent, more than Q. 

* 49. A certain individual was born in 1786, September 25, at 
23 minutes past 3 o'clock, A.M. ; how manj minutes old will 
he be July 4, 1844, at 30 minutes past 5 o'clock, P. M., reck- 
oning 365 days for a year, excepting leap years, which have 366 
days each ? Ans. 30386287 mmutes. 

50. The longitude of a certain star is 3s. 14° 26' 14", and the 
longitude of the moon at the same time is 8s. 19° 43' 28" ; how 
far will the moon have to move in her orbit to be in conjunction 
with the star ? Ans. 6s. 24° 42' 46". 

51. From a small field, containing 3A. IR. 23p. 200ft,, there 
were sold lA. 2R. 37p. 30yd. 8ft. ; what quantity remained ? 

Ans. lA. 2R. 25p. 21yd. 5ft. 36in. 

52. What part of f of an acre is | of an acre ? 

Ans. f ^. 

53. A thief was brought before a certain judge, and it was 
proved that he had stolen property to the value of l£ 19s. llfd. 
He was sentenced either to one year's imprisonment in the county 
jail, or to pay 1£ 19s. llfd. for the value of every pound he 
had stolen ; reqmred the amount of the fine. 

Ans. 3£ 19s. lid. O^qr. 

54. My chaise having been injured by a very bad boy, I am 
obliged to seU it for $ 68.75, which is 40 per cent, less than its 
original value ; what was the cost ? Ans. $ 114.58^. 

55. Charles "Webster's horse is valued at $ 120, but he will not 
sell him for less than $ 134.40 ; what per cent, does he intend to 
make? Ans. 12 per cent 

5Q. Three merchants, L. Emerson, E. Bailey, and S. Curtiss, 
engage in a cotton speculation. Emerson advanced $3600, 
Bailey $ 4200, and Curtiss $ 2200. They invested their whole 
capital in cotton, for which they received $15000 in bills on a 
bank in New Orleans. These bills were sold to a Boston broker 
at 15 per cent, below par ; what is each man's net gain ? 

Ans. Emerson $ 990.00, Bailey $ 1155.00, Curtiss $ 605.00. 

57. Bought a box made of plank, 3^ inches thick. Its length 
on the outside is 4ft. ^in., its breadth S?t. Tm., «oA \\& \s\5^ 
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2fl. llin. How many square feet did it require to make the 
box, and how many cubic feet will it hold ? 

Ans. 70/^ square feet, 29^ cubic feet 

58. How many bricks will it require to construct the walls of 
a house 64 feet long, and 32 feet wide, and 28 ieet high ? The 
walls are to be Ifu 4in. thick, and there are also three doors 7fl. 
4in. high, and 3ft. 8in. wide ; also 14 windows 3 feet wide and 6 
feet high, and 16 windows 2fL 8in. wide and 5h, 8in. high. Each 
brick is to be eight inches long, and 4 inches wide, and 2 inches 
thick. Ans. 167,480 bricks. 

59. John Brown gave to his three sons, Benjamin, Samuel, 
and William, $ 1000, to be divided in the proportion of ^, ^, and 
«J, respectively ; but William, having received a fortune by his 
wife, resigns his share to his brothers. It is required to divide the 
whole sum between Benjamin and SamueL 

Ans. Benjamin, $571.42f ; Samuel, $428.57f. 

60. Peter Webster rented a house for 1 year to Thomas Bai- 
ley, for $ 100 ; at the end of four months Bailey rented one half 
of the house to John Bricket, and at the end of eight months it 
wais agreed by Bricket and Bailey to rent one third of the house 
to John Dana. What share of the rent must each pay ? 

Ans. BaUey $ 61^, Bricket $ 27 J, and Dana $ llj. 

61. I have a plank 42^ feet in length, 24 inches wide, and 3 
inches thick ; required the side of a cubical box that can be made 
fix)m it. ~ Ans. 48 inches. 

62. D. Small purchased a horse for 10 per cent less than his 
value, and sold him for 16 per cent more than his value, by which 
he gained $ 21.84 ; what did he pay for the horse ? 

63. Minot Thayer sold broadcloth at $4.40 per yard, and by 
so doing he lost 12 per cent ; whereas, he ought to have gained 

. 10 per cent ; for what should the cloth have l^en sold per yard? 

64. A gentleman has 5 daughters, Emily, Jane, Betsey, Abi- 
gail, and Nancy, whose fortunes are as follows. The first two 
and the last two have $19,000; the first four, $ 19,200; the 
last four, $ 20,000 ; the first and the last three, $ 20,500 ; the first 
three and the last, $ 21,300. What was the fortune of each ? 

Ans. Emily has $5,000; Jane, $4,500;. Betsey, $6,000, 
Abigail, $ 3,700 ; and Nancy, $ 5,800. 

65. I have a fenced garden, 12 rods square. How many trees 
may be set on it, whose distance from each other shall be one rod, 
and no tree to be within half a rod of the fence? Ans.l52tree8. 
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